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3 BIG FACTORS 


where[ email | windings are concerned 


mechanical strength 


These are three good reasons why BICC Enamelled Winding ™- >erienced engineers of the 
Wires are ideal for small windings. In addition, coverings are 1. C Technical Advisory Service 
flexible, strongly adhesive to conductors and resistant to are always ready to assist 
heat and damp. you in the selection of 
For full details, write for BICC Publication No. 303. We the right winding wire for 
will be glad to send you a copy. your purpose. 


1 Coil for Amplivox miniature 
magnetic earphone wound with 
001 inch enamelled wire. 


2. Telephone Relay Coil wound 
with 6,900 turns of ‘0036 inch 
enamelled wire. 


-* a ore 


3 Field Coil for motor car 


dynamo wound with 280 BRITISH INSULATED CALLENDER’S CABLES LIMITED 
turns of ‘030 inch enameiled 


wire. 21 Bloomsbury Street, London, W.C.| 
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ry Service 
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or 
. . . and the AVO ‘nstruments carried 
were identical in every way to the normal 
commercial models that are available to 
service engineers everywhere. 
ANY LTD Telephone : ViCtoria 3404 (9 /ines) 
AVOCET HOUSE - 92-98, VAUXHALL BRIDGE ROAD - LONDON : S.W.I. 
Manufacturers of :— ELECTRICAL, ELECTRONIC & NUCLEONIC INSTRUMENTS 
DOUGLAS & MACADIE COIL WINDING MACHINES 
i 
IMITED ' - Gi 


A 


/ 


SOLARTRON Oscilloscopes 
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let us demonstrate 


BANDWIDTH 
SENSITIVITY 


‘Y’ CALIBRATION 
‘X’ CALIBRATION 


any of these superb 


JUNE, 1958 


Have you seen the mew Solartron Double-Beam Solarscope 
CD 711 being put through its paces? 
Now, for the first time, you can choose a double-beam ‘scope 
of Solartron quality, embodying all the latest design features and 


built to the finest standards 


engineering. 


of electronic and mechanical 


Why not write or call us now for a demonstration of the Double- 
Beam Solarscope, or any of the eight other models listed below? 
Specialist instrument engineers are immediately available to 
assist you, whatever your problem or field of application. 


CD7II ove 


BANDWIDTH 
SENSITIVITY 
‘Y’ CALIBRATION 
‘X’ CALIBRATION 


Max. D.C.—7 Mc/s. at 100mV/cm. 


3mV/cm.—100 V/cm. 


Cal. shift. Accuracy 


Cal. time scale. Accuracy +5% 


+5% 


~ €D7I5 


TIME BASE | Time scale 0.3uSec./cm.—3 Sec./cm. 
‘X’ EXPANSION | Continuously variable x 10 
SIZE & WEIGHT | 16” x 13” x 274” deep. 110 Ib. 
AD 557 CD 518 CD 568 CD 513 


Max. D.C.—20 Ke/s. 
10 mV/cm.—10V/cm. 


Special facilities 
Special facilities 


Sweep time 10 Sec. to 


Max. D.C.—1 Mc/s. 
3 mV/cm.—100 V/cm. 


Cal. shift +5% 
Cal. time scale. 


Accuracy +10% 
Time scale 1uSec./cm. 


Max. D.C.—5 Mc/s. 
0.25 V/cm.—5 V/cm. 
Shift meter. 

Accuracy +3% 
‘Cal Pips’ and sine 
wave. Accuracy +2% 
Sweep time 100m. Sec. 


Max. D.C.—5 Mc/s. 
0.25 V/cm.—S5 V/cm. 
Shift meter. 
Accuracy +3% 
= Accuracy 


Sweep time 100m. Sec. 


Max. D.C.—10 Me/s. 
1 mV/cm.—10 V/cm. 
Cal. sensitivity 
Accuracy +10% 
Cal. time scale 
Accuracy +10% 
Time scale 0.1,Sec./ 


TIME BASE Sec. —1 Sec./cm. —1,Sec. —1,Sec. cm.—1 Sec./cm. 
‘x’ EXPANSION x1, oo x0.2, x0.1, ey variable x0.5, x1, x2, x5 
14” x 10” x 20” deep. | 164” x 10” x 22” deep.| 12” x 9” x 18” deep. 12” x 9” x 18” deep. 164” x 10” x 22” deep. 
SIZE & WEIGHT | “47 )p, 70 Ib. 40 Ib. 40 Ib. 70 Ib. 
CD523S_ | CD84 | CD643 sushi 
Home & Expor 
BANDWIDTH | Max. D.C.—10 Mc/s. | Constant 1c/s.-9Mc/s. Sinn D.C.— (F.0.B., packing extra) 
SENSITIVITY | 1 mV/cm.—10 V/cm. | 30 mV/cm.—30 V/cm. | 100 mV/cm.-60 V/cm. — 
‘Y’ CALIBRATION Cal. sensitivity Comparison method | Cal. shift. cD 715 £460 
Accuracy +10% Accuracy +5% Accuracy +2% AD557 = £275 
‘x CALIBRATION Cal. time scale ‘Cal Pips’ ‘Cal Pips’and brightup co 518 £225 
Accuracy +10% Accuracy +5% Accuracy +2% CD568 £210 
Time scale 0.1,Sec./ Repetition Rate Time scale 0.1pSec/cm. 
TIME BASE | “cm.—lI Sec./cm. 6 c/s—185 Ke/s. —100m. Sec./cm. = ra put 
‘y! S e . © Continuously Continuously 
X’ EXPANSION x 0.5, x 1, x 2, x5 variable x 10 variable x 100 cD8i4 = £115 
163” x 10° x 23” deep. | 144” x 104” x 193” deep.| 20” x 143” x 27}” deep. CD 643 £490 
SIZE & WEIGHT | “76 ip, 43 Ib. 140 Ib. 


write or "phone now for appointment 
THE SOLARTRON ELECTRONIC GROUP LIMITED 


FHAMES DITTON * SURREY 2 Telephone: emBerbrook 5522 * Cables: Solartron, Thames Ditton 
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anew valve 
for 
3 70 Mc/s 
= Z equipment 


echanical 
> Double- 
d below? 
ilable to . 
a — unique double 
— JH | — tetrode range 
extended 
QQVO2-6 © 
13 4 Here is a new six watt double tetrode for low cost 470Mc/s mobile equipment. this 
compact valve features a frame grid and the same unique twin construction as other 
10 Mc/s. Mullard double tetrodes—a construction which provides high efficiencies, high power gain 
0 V/cm. and heater economy. 
ee Other features of the QQVO2-6 include built-in neutralising capacitors which enable 
10% circuitry to be simplified, and low inter-electrode capacitances which allow wide tuning 
10% ranges to be achieved and which contribute to high efficiency. 
7 Sec./ Write tothe address below for full details of the QQVO2-6and other Mullard doubletetrodes. 
/cm. 
x5 BASE i 5a vss 0x3 — . BIA CHARACTERISTICS 
- CATHODE... _ es . Indirectly heated (each — measured at la = 25mA, Va = Vg” = I50V. 
2" deep. HEATER (Centre tapped) gm. w 10.5mA/V 
— Series ... mm see ass 12.6V, 0.3A ug’-g” ae i see ‘can i ut cos. ae 
; Parallel si _- se ove eee ... 6.3V, 0.6A 
TYPICAL OPERATING CONDITIONS 
CAPACITANCES a or F.M. Telephony —A.M. 
*ca-g’ (each section)... see ee .. less than 0.16pF f be a 470 470 Mc/s 
cg’-all (each section) - ae aoe 6.4 pF Va Ne me .. 180 180 V 
} ca-all (each section) .. ie pore eg 1.6 pF Vg2 ase Me .. 180 180 Vv 
cout (two sections in push- pull) ie oes au 0.95 pF la me en . 2a was 2x20 mA 
cin (two sections in push-pull) _... - 3.8 pF pa as . ; See 2x15 Ww 
* Internally neutralised for push-pull operation. Pout ... wm .. 58 42 Ww 
Pload ... rer 4.5 3.4 Ww 
THE MULLARD DOUBLE TETRODE RANGE 
. the most comprehensive and efficient in the world 
Typical F.M., Power Outbut 
QQVO?2-6 5.8 watts 
QQVO3-10/6360 (CV2798) 11 watts 
QQVO3-20A/6252 (CV2799) 25 watts 
QQVO6-40A/5894 (CV2797) 56 watts 
TED 
MULLARD LIMITED - MULLARD HOUSE 
Ditton TORRINGTON PLACE - W.C.I + Tel: LANgham 6633 
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of the valves included 
in the comprehensive 
acne range 


(@) R5559 ACT27 | ACT28 
A low-noise VIDVO FRE- A forced-air-cooled dise A similar valve to the &) DET29 


QUENCY TRIODE, Equiv- seal POWER TRIODE useful ACEO? but. intended 
oe se eee up to 600Mc/s and opera- for PULSE OPERATION A disc seal MICROWAVE 
62,14 40,g 28 ‘ g ele , 7 - . 
1452, 1 40,2, 25mA/V. ting see relatively low V. (pk) (max) 11kV, TRIODE useful up to about 
voltage. Typical operating ‘ 7000Me/s: V. 250V 
p, (max) 1.5kW, ae ’ 


conditions at 300 Me/s: p, (max) 10W. 


V_1.5kV,P LIkW. Max. pulse length dus. 


Products of 
THE M-O0 VALVE COMPANY LIMITED, BROOK GREEN, HAMMERSMITH, LONDON, W.6. 
A subsidiary of THE GENERAL ELECTRIC CO, LTD. 
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2d INCREMENTAL INDUCTANCE BRIDGE 
J 


Designed to measure the value of iron cored chokes and similar 
inductors in the range 0:01H to 1000H of Q value not less than 2. 


Provision is made for passing any current up to | Amp d.c. through 
the winding and selectable a.c. excitation voltages of |, 2, 5, 10 


and 20V r.m.s. are provided. 


Full technical information is available on request. 


) ei ist.7-@ TELEVISION LTD 


A COMPANY WITHIN THE RANK ORGANISATION LIMITED 


WORSLEY BRIDGE ROAD = LONDON °:_ S.E.26 
HITHER GREEN 4600 


VAVE 
about 


SALES AND SERVICING AGENTS: 

Hawnt & Co. Led., 59 Moor Street, Birmingham 4 

McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester 16 
Atkins Robertson & Whiteford Ltd., Industrial Estate, Thornliebank, Glasgow 


W.6. 
Oo. LTD. 
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LOW-INERTIA MOTORS \ 
TACHO GENERATORS 


LOW-INERTIA MOTORS 

@ Linear voltage/speed characteristic 
@ Starting power: 6 microwatts 

@ Permanent magnet 


> @ Nom voltages: 1.5, 6, 12 and 24 v. d.c. | ELECTRO ‘wETHOOS LYB 


ay STEVENAGE ENGLAND: 


D.C. TACHO GENERATOR 
@ Linear voltage/speed characteristic 
@ Compact design for standard fixing 
@ Synchros size II, grade 2 
@ Output voltage: 5.75 per 1,000 r.p.m. 
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Designed by Hinchley to ensure thorough inspection. You can 
fit this shell without disturbing the wiring to the voltage selector, 
leaving no danger of unseen trouble spots. This is just another 
example of how a good component manufacturer works 
ceaselessly to ensure the greater reliability of his products. 

Our service is as close to you as your telephone, and we can 
help you by being brought into the picture at the outset of your 
Zz design. Why not contact us? 


Take a close look at the quality of 


rs 
Hinchliey 
TRANSFORMERS 


‘ S) HINCHLEY ENGINEERING COMPANY LIMITED, PANS LANE, DEVIZES, WILTS. Phone: DEVIZES 573/5 
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* DESIGNED TO HARMONISE WITH 
ALL MODERN ELECTRONIC EQUIPMENT | 
* FIXINGS CONFORM TO ACCEPTED PRACTICE 
* PRICES ARE HIGHLY COMPETITIVE 
For utmost reliability all “ENGLISH ELEcTRIC’ miniature 
instruments have been designed with a higher-than-normal 
torque/weight ratio in combination with lower power 
consumption. All types have been successfully subjected 
to the following tests: 
RESISTANCE TO IMPACT SHOCK OF 200g in 
any plane. 
VIBRATION FATIGUE TEST—two million cycles at | 
peak resonant frequency. 
OSCILLATORY TEST—up to one million operations. 
Above: 2” square moving coil voltmeter 
SPECIFICATIONS B.S. 89-1954 and other 
International Specifications. 
TYPES 
Moving coil for D.C. applications. 
Rectifier moving coil for 
A.F. applications. : 
Thermo-couple operated moving 
coil for R.F. applications. 
400 | 205 
SIZES ' aul Utthy, ", 
Square: 2", 2” and 34” nominal Above: 3°x 4" rectangular absorption 
scale length. ; wattmeter 
Round: 2}” and 34” nominal a : he 
scale length. Left: 24” round moving coil microammeter 
Rectangular: 5” x 6” or 3” x 4” O , 

. f ver 50 standard ranges in any of the 
nominal case size. seven case types. | ‘ 
Design registrations pending. : R 

tities P ad Delivery ex stock for standard ranges. d 

0 

Non-standard ranges to customer's E 

specification within 21 days. v 

r 

Literature available on request to The ENGLISH ELECTRIC Co. Ltd., Instrument Department, Stafford. i oa 
; 

I 

( 


ENGLISH ELECTRIC 


THE ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 
Meter, Relay and Instrument Division, Stafford 
WORKS: STAFFORD: PRESTON*s RUGBY + BRADFORD: LIVERPOOL: ACCRINGTON 
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The Connectors and 
Rotary Transformers pro- 
duced for many years by 
our Associate Company, 
Power Controls Limited, 
will in future be 
manufactured and 
marketed by ourselves. 
This, from our customers 
point of view is simply a 
change in name. 
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Improved cable clamps on the new range of our Miniature 
Hermetically Sealed Co-axial Plugs and Sockets will with- 
stand a pull of up to 35 Ibs., and are suitable for use with 
Uniradio 70 cable. 

They have been developed and Type Approved to 
Inter-Service Requirement under R.C.S. 322 and are 
freely interchangeable with the types which they supersede. 

The new types are hermetically sealed and 100% pro- 
ductiontested. Sealing capsareavailable for uncoupled units. 


MAGNETIC DEVICES LIMITED 


A. I. D. & A. R. B.—Approved 


Exning Road, Newmarket, Suffolk 
Phone: Newmarket 3181/2/3. Grams: Magnetic Newmarket. 
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BREAKDOWN TESTER MODEL RM 215E 


Output. Voltage: 0 to 10,000 V D.C 
and oto 5,000 V A.C. romA. Max 


5 mA. Max. 


Accurate 
=reliable ! 


. an mii 


© 00 @ 


MEGOHMMETER 
MODEL RM 175 — LZ MK II 


Resistance Range: 0.9 Megohm to 


ELECTROLYTIC & TANTALUM 
CONDENSER BRIDGE MODEL CB [54D 


Capacity Range: 0.1 mFd to 11,000 mFds. 
Power Factor Range: 0.4% to 60%. 
Polarising Voltage: © to 800 volts in 5 ranges 


Leakage Current: 0/50 uA, 0/500 uA, 0/5 mA, 
0/50 mA. 


10,000,000 Megohms. 


Test Pressure: Continuously variable from 10 to 
1,000 V D.C 


_ 
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Ask for demonstration 


BRITISH 
PHYSICAL 
LABORATORIES 


RADLETT HERTS 
ENGLAND 


TELEPHONE RADLETT 5674 
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Aero 


Research 
Limited 


A Ciba Company 
DUXFORD, CAMBRIDGE 


Telephone: Sawston 2121 
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Stand-off insulators, such as these, ar 
made in vast numbers for all branches 
of the electronics industry. In each 
insulator the terminals and bases ar 
bonded permanently to the 

with Araldite epoxy resin 2 

By this method, outstanding adhesion 
is combined with resistance to 
moisture, high temperature 

corrosive agents. The insulators shown 
here are made by Oxley Developments 
(Deal) Ltd. 


Araldite epoxy resins have a remarkable 
range of applications 
They are used 

* metals, porcelain, g 


grade solid ele 


* for producing glass fibr 
t 
for producing patterns, models 
and tools 
* as fillers for sheet metal work 
%* as protective coatings for metal 


ceramic surfaces 
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HI-FI SPEAKER 
ASSEMBLY 


Now ELAC bring QUALITY HI-FI 
within the reach of everyone 


This new Elac combination comprises four acoustically matched high fidelity 
loudspeakers. 

An outstanding feature is its high sensitivity which is of considerable value when 
used with low power amplifiers. 

Full descriptive details of a suitable enclosure together with a point-to-point 
wiring diagram are included with each pack. 

Two packs are available—types HFP/! and HFP/2 for 7.5 ohm. and 15 ohm. systems 
respectively. 

True high fidelity reproduction will be experienced with this economically 
designed combination at a cost considerably less than other systems. 

Frequency response: 40 cycles—17,000 cycles. Power handling: 12 watts. 


PRICE COMPLETE £7. 11. 6 
P. Tax £2. 13. 10 
ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, Tottenham, N.15. Telephone: TOT 0505/9 
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Association of Great Britain 


SIMA House, 20 Queen Anne-Str 
Londan, W.1., England 


Se ac » Imperial 6600 (instriment enquiries) 
a hes He Langham 4251 (Secretariat). 
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“SCIENCE: 
AND 
INDUSTRY 


Here, through one single address, you can reach éver 
150 makers of the world’s 


finest instruments, 


covering the entire field of 
electrical, 


electronic and nucleaf instruments 
optics, navigational and survey equipment 
laboratory and research apparatus, engineering 


measurement and general industrial instrumentation 
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This space donated by 
Sperry Gyroscope Co. Ltd. 
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MECHANICAL DATA 


55 volts— 


Maximum overall length 66.7 mm | 
Maximum seated height 60.3 mm 
ad r e ¢ | | | y lo W Maximum diameter 19.1 mm | 
Base B7G 
Net weight 8.5 g 
voltage 
CHARACTERISTICS 
= e 
45 t a b | { I % e r Maximum striking voltage 90 Vv 
Stabilising voltage 55 Vv 


D.C. operating current 2to30 mA 


Maximum peak current- 
(10 seconds max.) 75 mA 


Nominal regulation 
2to30mA 3 V 


Maximum regulation 
2to30mA 5 Vv 


Ambient temperature range 
—55 to +90 °C 
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d * 
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Y 
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{ 
The G55/1K is a miniature cold- 


cathode, gas-filled, voltage 


stabiliser for use in industrial and 


type 


G55/1K 


radio equipment where a stable 


outstanding feature of this valve is 


| 
source of voltage is required. The 


the low maintaining voltage of 


55 volts. 
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lata sheet available from 


HH © 


Standard Telephones and Cables Limited 


SPECIAL VALVE SALES DEPARTMENT 
CONNAUGHT HOUSE 63 ALDWYCH 


LONDON W.C.2 
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Design 


Permanent f 
Advisory 


Magnets 


Service 


This summary provides designers with a 
series of recommendations to assist them 
in achieving the best results from 
permanent magnets: 


i. The principle of efficient magnetic 
design is for the magnet to operate at 
(BH) max. To achieve this the magnet 
should normally be magnetised in 
position after assembly. 


2. If the magnet or the assembly is 
designed to be placed close to ferro- 
magnetic parts or structures, adequate 
allowance should be made on the 
cross-sectional area of the magnet to 
compensate for the high leakage flux 
that will result. 


3. The design of the magnetic circuit 
should ensure that the permanent mag- 
net is not used as a structural member. 
In general, magnets are brittle and 
fracture easily; they should, therefore, 
be held securely. 


4. Ways of fixing magnets are limited. 
Those recommended are: (a) by clamping 
the magnet between ferrous pole pieces 
with a non-magnetic screw; (b) by 


15 


Circuit Design 
Recommendations 


Advertisements in this series deal with general 
design considerations. If yourequiremore specific 
information on the use of permanent magnets, 
please send your enquiry to the address below, 
mentioning the Design Advisory Service. 


cementing to the pole pieces with a resin 
adhesive. In some instances the magnet 
can be supplied with tapped inserts. 


. The widest possible manufacturing 


tolerances should be allowed in design. 
Grinding on the magnet should be 
restricted to the pole faces. 


. The drilling of the hard and brittle 


modern metallic and ceramic magnets is 
impracticable. Silver soldering, brazing 
or welding are unsuitable as the tem- 
peratures involved will partially destroy 
the magnetic properties. 


. Usually, the plating of magnets is not 


entirely satisfactory. Where a finish is 
required for protection or appearance, 
a stove enamel is preferable to plating 
or other methods. 


. The safe temperature range in which 


magnets may operate varies according 
to the type of material. ‘Ticonal’ G for 
example, has a cyclic temperature 
coefficient of —0.02% per °C under 
operating conditions over a range 
between —70°C to +300°C. 


If you wish to receive reprints of this advertisement 
and others in this series write to the address below. 


‘TICONAL’ PERMANENT MAGNETS 
Mullard Ei *‘MAGNADUR’ CERAMIC MAGNETS 
FERROXCUBE MAGNETIC CORES 


MULLARD LIMITED, COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.1. Tel: LANgham 6633 


MC2614 
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if it’s signal generation 


The Locusta Viridissima (Grasshoppers 
in the audio range to you!) produce notes ranging from 6K into 
\ inaudibility. Signals with infinite acceleration, output 
is virtually square wave. As to dynes|cm.—it all 
depends—male or female—mating season or not! 


«to be sure! 


SIGNAL GENERATOR | 
Frequency Range Advance 


k 
Type HI TYPE Jl o- oC mtainia COMPONENTS 
HERES Gewenaron SIGNAL GENERATOR Output om 
O:ImW to |W U 
Frequency Range Frequency Range (0°25V-25V) 
Sc/s to SO kc/s 1Scis to SO ke/s ROEBUCK ROAD 
Output Impedance | 
Output Output eS ohms HAINAULT | 
sine wave O-ImW to | W 
200 4:¥ to 20 (0-25V-25V) with output voltage meter ILFORD ESSEX 
square wave 
400 AV to WY Output Impedance PHONE HAINAULT «444 
600 or 5 ohms 


List price £40 in'U.k. 
a aaa 
Leaflet Number W/41 Leaflet Number W/33 Leaflet Number W/33 


List price £32 in U.K. List price £50 in u.K. 


€-D 50 
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A SERVICE 


FOR DESIGNERS 


The possibility of a component change — due to shortage 


of supplies, increased costs or failure to meet specific con- 


ditions —is a problem facing every designer of electronic 


equipment. 


However, one basic component can be 


‘tailor-made’ from the start, for LAB will supply the 


precise type of Resistor required, ex stock and at the 


right price. Write for full technical data, prototype 


samples and price schedules to :— 


THE RADIO RESISTOR CO. LTD., 
50 ABBEY GARDENS, LONDON, N.W.8. 


Telephone: Maida Vale 0888 


CARBON WATTS OHMIC RANGE} TOLERANCES+ 
1. Sclid 41&2 10—10M 5% & 10% 
2. Cracked 1/30—20 1—500M 5% & 10% 
3. * High Stability 1/10—3 1—SOM 0.5% 1% 2% 5% 
4. Variable i 5K—2M _ 
5. V. High Resistance 3-3 50M—10!3 5% & 10% 
6. V.H.F. (Rods & Discs) 1/10—1 10—IK 1% & 2% 
WIREWOUND 
4. Rheostats 4—500 10—80K _ 
9. Sliders 3—15 10—I6K - 
8. Vitreous 3—500 I—I50K 1% 2% 5% 
7. Cemented I—I5 1—25K %o & 10% 


* The ubiquitous blue (1%) grey (2%) “ HISTABS” 


Do you KNOW 
THAT an instrument quality HISTAB to + 0.5% is available. 
THAT V.H.F. rods and discs (5) can be supplied in matched pairs. 
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It is gratifying to know that 
in a world of rising prices our 
policy of maintaining and, in 
many instances, reducing 
prices has resulted over the 
years, and especially at this 
period, in ever increasing 
sales. 


We carry a stock of 2,000 
types of receiving transmit- 
ting and special purpose 
tubes, and invite your en- 
quiries not only for com- 
mercial grade tubes but also 
for those tested to C.V., JAN 
and MIL specifications. 


Our Organisation is A.R.B. Approved. 


If you are not already on our Mailing List, please send 
for latest Price and Stock Lists. 


Telephone: 

AMBassador 1041 (5 lines) 
Cables: 

Hallectric, London 

TELEX 2-2573 


HALL ELECTRIC LTD 


Haltron House, 49/55 Lisson Grove, London, N.W.1 


JUN 
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Acousticat 


For the closest approach 
to the Original Sound— 


| that your enjoyment 


and appreciation of music 


may be unimpeded 


Please ask for illustrated literature 
describing the QUAD II 
Amplifier, FM Tuner 

and Electrostatic Loudspeaker. 


ACOUSTICAL MANUFACTURING CO. LTD. 
HUNTINGDON, HUNTS. 
HUNTINGDON 36l. 
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gh Power 
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fee Rectifier 


All illustrations are poceer size 
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HERE and NOW | EXAS 


HAVE THE RANGE... | 


Silicon Transistors 
Small Signal 


This range of general purpose transistors is used for high gain, 
low level applications. Special features are :—negligible leakage 
current, a minimum alpha cut-off frequency up to 20 Mc/s, and a 
tetrode series providing 16 db gain at 30 Mc/s. 


Medium Power 
These 4-watt diffused base silicon transistors are ideally suitable 


-for output stages in servo amplifiers. A pair in push-pull operation 


provide sufficient power to drive many types of servo motors. 
Two types are available, one with a maximum collector voltage 
of 60, the other of 100; the former is particularly useful for 
operating from 28-volt battery supplies. 


High Power 


Texas high-power transistors permit remarkable miniaturisation 
of power equipment. A collector dissipation of 374 watts, with 
complete reliability, in such a small device, can only be achieved 
by using silicon. Furthermore, these transistors have a typical 
alpha cut-off frequency of 5 Mc/s. 


Silicon Diodes 
Medium Power Rectifiers 


The new Texas diffused silicon technique has brought a funda- 
mental change in semiconductor rectifiers. Peak inverse voltages up 
to 600 are featured in each of two ranges now readily available :—a 
metal-case rectifier provides a mean rectified current of 750 mA, 
anda glass-seal type provides 400 mA together with a forward to 
reverse current ratio of 2x 10°: 1 


Computer Diodes 

These miniature glass sealed diodes have a maximum recovery 
time of 0.3 micro sec with a forward current rating of 100 mA; 
there are three types with P.I.V. ratings of 50, 100 and 150 volts. 
The capacitance is 2.7 pico-farads at — 10 volts, 1 megacycle. 


Complete data sheets are available on request. 


TEXAS INSTRUMENTS LIMITED 


DALLAS ROAD - BEDFORD - TEL: BEDFORD 68051 - CABLES TEXINLIM BEDFORD 
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79/756 SOCKET 79/841 SOCKET 79/842 SOCKET 79/843 SOCKET 


The design and dimensions are to the international 
standard. With the sockets, backing plates can be 
sees supplied for complete insulation from the chassis. 
Oaks Please write for leaflet No. 4992. 

50 volts. | Hci saci “mc ease es A Ae ui - lal Sel e 


CARR FASTENER CO LTD 


STAPLEFORD : NOTTINGHAM 


Sole Selling Representatives: 


THE BENJAMIN ELECTRIC LIMITED - TOTTENHAM, N.17+ TELEPHONE: TOTTENHAM 9721 
Smee's 127 
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Specification 


BRIDGE ONLY: 
Capacitance: 0.0002 pF to 10 uF 
in 7 ranges. Accuracy +}%. 
Conductance: 0-+ 100 mmho 
in 7 ranges. Inductance: 
1lmH to infinity in 
7 ranges. Measuring 
Frequency: 10,000 radians/sec. 
(1592 c/s.) Power Supply: 
110/115 and 200/250 V 40/60 c/s. 
Dimensions: 17” x 7” x 114” 
high. Weight: 25 lbs. approx. 


WITH LOW IMPEDANCE 
ADAPTOR: 
Capacitance: lu F--100,000uF 
in 4 ranges. Resistance: 
0-1009 in 4 ranges: Discrimi- 
nation on lowest range 50u.0. 
Inductance: 0-10 mH in 4 
ranges. Discrimination on 
lowest range 5myzH. 


PRICES: 
Bridge, £175. Low Impedance 
Adaptor £25 
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WAYNE KERR UNIVERSAL BRIDGE B.221 
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50 MICRO-OHMS TO 10,000 MEGOHMS .0002 PICOFARAD 
TO 100,000 MICROFARADS, 5 MILLIMICROHENRIES TO INFINITY 


Accuracy to 0.25% is achieved with complete stability. 


@ Two decades and 


a continuously variable control indicate independently the resistive and 


reactive terms to four significant figures. 


@ Adaptors for measurement of 


conductivity, dielectric constant and loss factor of solids and liquids. 


The B.221 is a highly accurate trans- 
formerratioarm bridge ofvery advanced 
design. It provides facilities for the two, 
three, or four-terminal measurement of 
impedance or transfer admittance over 
an extremely wide range at an operat- 
ing frequency of 10,000 radians/sec. 
(1592 c/s). 

Measurement is unaffected by the 
impedance of the test leads, which can 
therefore be ofany length. Consequently 
the instrument is ideally suitable for 
the determination of temperature co- 
efficient of components under test 
conditions or, in fact, any remote in 


situ measurement. A novel mechanism 
automatically displays the cyphers, 
decimals and units of measurement. 
This gives direct reading and avoids 
any confusion which might be caused 
by the large multiplying factors in- 
volved. 

The basic range of the instrument 
covers impedances from 10,000 megohms 
to 10 ohms and this is extended to 50 
micro-ohms by the use of the Low Im- 
pedance Adaptor. Other adaptors have 
been designed for measurement of con- 
ductivity, dielectric constant and loss 
factor of solids and liquids. 


inductance Meter Type M.149 


A small portable 
instrument designed 
for the simple and 
direct measurement of 
inductance values 
between 0.05 uH and 100mH. 
Price £65. 


An extremely stable transformer 
ratio-arm bridge designed for 
unbalanced measurements on 

aerials, feeders, cables and 

components at frequencies 

between 50 and 250 Mc/s. 
Price £175 


THE WAYNE KERR LABORATORIES LIMITED, ROEBUCK ROAD, CHESSINGTON, SURREY. TELEPHONE: LOWER HOOK 1131 
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LOUD-SPEAKER MANUFACTURERS 


FOR THE RADIO INDUSTRY SINCE 1930 


REPKODUCERS AND AMPLIFIERS LTD. 


WOLVERHAMPTON - ENGLAND 


TELEPHONE: 22241 /2/3/4 CABLES: AUDIO 
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TYPE QVA 39 


The Unicam Photoelectric Quartz 
Spectrophotometer* widely 

used for visible and ultraviolet 
investigations, employs two 
‘Cintel’ Photocells one of which 
is illustrated. 


This all quartz envelope cell is a 
typical example from the wide range 
of types in current production; in 
fact there is a ‘ Cintel’ cell available 
for almost every known application. 


* Photograph by courtesy of Unicam Instruments Ltd. 
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PHOTO 
CELLS 
IN ACTION 
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ae over 100 cell types in the current | 
catalogue. Full data on request. 


WORSLEY BRIDGE ROAD 


LOWER SYDENHAM * LONDON SE26 
A Company within the Rank Organisation Ltd. H ITH ER GREEN 4600 
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high 
frequency 


SURFACE BARRIER TRANSISTORS 


A new wide range of high frequency applications can 

be transistorised with the surface barrier transistors now 

in production for the first time in Great Britain at the new 
Swindon factory. 


They feature :— 


real power saving—typical amplifier consumption 
less than 2 mW per stage 
manufacturing techniques backed by Philco Cor- 
poration’s 3 years of mass production experience 
circuit design information drawn from the use of 
several million similar units in the U.S.A. 
te reliability and uniformity guaranteed by the use of 
automatic production equipment in ideal environ- 
mental conditions ' 


Type —— f max 
No. Application greater than 
2N 344 General purpose high frequency transistors 
2N 345 for use as RF, IF and video amplifiers, 30 Mc/s. 
converters and in switching circuits. 
2N 346 Of similar application to 2N 345 but 
where very high frequency is the most 60 Me/s. 
important consideration. 


2N 128 Designed primarily for critical military 45 Mc/s. 
2N 129 applications calling for extreme reliability 30 Mc/s. 
under the most adverse environmental 
conditions. 
2N 240 A hermetically sealed surface barrier 
transistor for use in computer circuits. 
This unit has controlled saturation charac- 30 Mc/s. 
teristics and low saturation resistance. 


Note f max = maximum frequency of oscillation 


Other types of Semiconductors high frequency transistors 
include micro-alloy, micro-alloy diffused and silicon alloy; 
also germanium power transistors. 


Comprchensive data sheets and application notes are available for all 
Semi ductors tr istors. Engineers and senior executives are invited 


to write for copies, stating the types of transistor or applications in 
which they are interested. 


actual size 


jee CHENEY MANOR, SWINDON, WILTS. Semicondames lintited 


Tel: Swindon 6421/2 
S.C.5 
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5S’ OSCILLOSCOPE F 
TUBE 
Very high plate sensi- a 
tivity—-2:5 v/em with I we wih | : 
10kV screen potential. f ULAR 4 
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| ‘The Electronics Dept. of Ferranti Ltd.. ge - 
nufactures a wide range of cathode hy 2” : 
and valves for many industrial +t | 


FERRANTI LTD : GEM MILL : CHADDERTON - OLDHAM © LANCS = 
London Office: KERN HOUSE, 36 KINGSWAY, W.C.2 FERRANTI 


FE.183 
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Ves—hut is it, 


Is it Hi-Fi indeed! Whoever heard of a loudspeaker that 
wasn’t Hi-Fi? Must be as rare as a low-class butcher. 


For twenty-five years and more we’ve been making loudspeakers as 


7 good as we’ve known how and now you want us to label them Hi-Fi! 

_ Anyhow our mother told us never to use words if we didn’t know what 
| | they meant and we always do as mother said. If you want a loudspeaker 
" | free of fol-de-rols and gimmicks which can 

} 


speak for itself, choose the Vitavox DU120 


| Duplex Coaxial, the loudspeaker without 


£19 - 108. 
a superlative to its name. 


Vi TA VO X DU120 DUPLEX COAXIAL 


FULL RANGE 
LOUDSPEAKER 


Vrravox Lrm1rEp . Westmoreland Road, London, N.W.9, England ° Telephone : cotrindale 8671 


FE.183 
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That’s the gross weight of this Plessey V.H.F. 
Transmitter-Receiver. Not only is it light in 
weight, it is compact in design, making the 
whole an economical unit for light or medium 
aircraft. 

These are a few of the reasons why the Plessey 
Type PTR 61 V.H.F. Transmitter-Receiver is 
used by the Royal Air Force, the Air Forces of 
Holland, Belgium, Pakistan and Portugal, 
and many international airlines. 


@ The combined weight of the transmitter-receiver 
(which includes the power unit) and the remote 
controller is 17.6 lb. 


@ Built-in noise limiter reduces impulse 
interference. 


@ Single knob tuning for both transmitter and 
receiver. 


@ 6channels, crystal controlled. 
@ Power consumption 60 watts approximately. 


[ Plessey | 


of 

well- 
designed 
equipment 


The equipment provides V.H.F. radio tele- 
phone communication facilities on any one of 
six crystal-controlled channels in the aero- 
nautical communication band 116-132 Mc/s. The 
range to be expected at 3,000 feet is 50 miles 
and in practice this is often greatly exceeded. 
The PTR 61 is designed principally for use in 
private or training aircraft, but will find 
many applications wherever compact and 
economical equipment is required. 


@ Crystals and channel frequencies can be changed 
in flight if required. 


@ Transmitter carrier power 1.25 watts minimum. 


Fully tropicalised. 


@ Intercommunication facilities 
positions. 


up to three 


@ Remote controls available. 


@ ARB and AID approved. 


ELECTRONIC AND EQUIPMENT GROUP 
ELECTRONICS DIVISION 


THE PLESSEY COMPANY LIMITED - ILFORD - ESSEX 
Overseas Sales Organisation: 
Plessey International Limited * Ilford . Essex * ILFORD 3040 


@ $1.30 
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EMOTE CONTROL 


ple- 
2 of 
ro- Fe : ’ 
rhe ~~ 5 
" ip a7 ee | | LIMINATE costly gears and 
iles bj : gg : . , : 
ed — tooling with flexible shafting! 
> in , . Chi i oe gf Overcome the difficulties of transmission 
find oS a, nated, m4 when the point of control is not directly 
and : ;& , * in line with the point of application. 
Controls so operated are wonderfully 
ged . : : smooth, sensitive and positive. 
If you have a problem of control 
| 
_ consult our experts—they are there 
{ 
a. to help you! 
Aree Be : » @ An invaluable reference book 
\ : 3 on flexible shafting is avail- 
{} able to technicians on request 
to Dept. W. 
The ¢€¢o. OF GREAT BRITAIN LTD. 
MNMDUSTRIAL DIVvIsIiao@n 
| BRITANNIA WORKS, 25-31 ST. PANCRAS WAY, LONDON. N.W.! 
‘Telephone: EUSton 5393. 
@ $1.38 R C7. 
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Performance proved since 1939 
— the patented ‘Tuchel’ contact principle 
is a feature of the 


WKeleteeKes range of connectors 


Within the MODAC range of connectors 
are available strip type, miniature, general 
service and heavy duty designs to meet 
most needs and applications. 

The full technical data is set out in this 
new, completely illustrated brochure, 
a copy of which may be obtained on 
request. 


this patented 
principle gets 
to grips 
with 


improved 
contacting 


Each pin on every Modac connector is gripped by up to | 
24 self-cleaning resilient pincer-like contacts which ensure 
the firmest mating and maintain clean and oxide-free surfaces. 
Modern Acoustics will be pleased to undertake the design of 
any special plug and socket arrangement to meet specific , 
needs. 


Send for this new 
and fully 
tlustrated brochure 


MODERN ACOUSTICS LIMITED 

CONTACT CONNECTORS DIVISION 

MANOR WAY * BOREHAM WOOD ° HERTS 
Sole concessionaires of Tuchel in Great Britain 


and Commonwealth Countries. 
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UNE, 1958 
9 MARKINGS IN WHITE TO CUSTOMERS’ REQUIREMENTS 
le | l4 WAY 


Type B279001! 
| BLACK P.F. MOULDING 


' 


Type XVS/6 
NYLON LOADED P.F. 


4 WAY 


Type BVS/4 
BLACK P.F. MOULDING 


3 Pin Shorting Plug 


6 WAY 


MINIATURE 


Type BMVS/6 
BLACK P.F. MOULDING 


3 Pin Shorting Plug 


by up to 
ich ensure 
*e surfaces. Send for full details to :— 


: Standard BgA ( Dowel ) Valveholder 
. design ° with 2 Pin Captive Shorting Plug 
et specific 
THE MCMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY. Tel: ASHTEAD 3401 


MVSIS 


@ MA! 


32 WIRELESS WORLD 


Measurement of 
‘Wow’ and ‘Flutter’ 


In the May issue of ELECTRONIC & RADIO ENGINEER 
there is described a simple method of measuring 
wow and flutter. It is mainly applicable to tape 
recorders. A sine wave from ana.f. oscillator is recorded 
and observation of the played-back waveform on a c.r. 
oscilloscope enables the magnitude of any frequency 
modulation to be deduced. 


Original articles by leading authorities are a prominent feature 
of ELEcTRONIC & RADIO ENGINEER. Regular readership will 
keep you in constant touch with progress in the entire field of 


electronics, radio and television. 
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ARTICLES 
IN THE JUNE ISSUE 
WILL INCLUDE 


Modern Oscilloscope Practice 


A survey of modern general-purpose 
oscilloscopes. Current practice in 
design is described, with indications 
of the performance obtainable. Some 
notes on oscilloscope cameras are 
included. 


Manufacture of Silicon Tran- 
sistors 


The physical form and methods of 
manufacture of various types of 
silicon transistor are described. 
Tabulated information is given on 
types readily available in the U.K. 


ALSO 


The unique monthly Abstracts and Refer- 
ences feature compiled by the Radio 
Research Organization of the Department 
of Scientific and Industrial Recenedh. 


ELECTRONIC & 


POST THIS 
COUPON TODAY 


TO: ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.! 


Please enter my name as a subscriber to :— 

ELECTRONIC & RADIO ENGINEER for 12 months 
commencing with the Fune issue. I enclose remittance £2 9s. 
(U.S.A. and Canada $7.50). 


ADDRESS 


ORDERS CAN ALSO BE PLACED THROUGH ANY 
NEWSAGENT. 


RADIO ENGINEER 
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keivomuccte7 Ce FCCC 
CRYSTAL OSCILLATOR - 
THERMALLY COMPENSATED 


Superior frequency/temperature coefficient of the 
order of .05/10°/°C over wide 
temperature ranges. 


* No contacts, thermostats or mechanical parts. 


sk Immediately ready for use on switching on, 


no crystal heater required. 


Practice | 
al-purpose sk Improved ageing characteristics. 
yractice in 
indications sk Particularly suitable for mobile applications. 
able. Some 
meras are 
This crystal oscillator has been designed by A.T.E. to overcome 
the disadvantages of oscillators of the oven mounting type in 
mn Tran- situations where immediate operational availability is called 
for, i.e. transport and defence requirements. The unit has the ; 
1ethods of advantages also of great compactness, very simple design and A 
types of static components. 
described. | —_ A 
given on TYPICAL CHARACTERISTICS: a a... @| | 
the U.K. Frequencies available: 4 Mc/s to 16 Mc/s. i\Jjo:-o]] <> ©# 2% 
Temperature range: Either — 20°C to + 70°C ee 20 e| | 
0°C to + 50°C — - 
and Refer- or | 
the Radio 7 , 
Department Max. frequency excursions over temperature ranges: 
er Either -- 5 parts per million } : 
> as required 
or+10 , 5 ” 
Output: | to 5 volts (according to frequency, etc.) into a TYPICAL PERFORMANCE AT 5 mc/s 
| load consisting of 100,000 ohms in parallel with 10 pF, TIO eee a ee] fee 
simulating a following amplifier. Pee eee oun tae ieee Be eee ge | 
Power Supplies: HT 230 volts 8mA approx. : 
| Af 0} i 4 ake ciara cone cee iad 
LT 6.3 volts 0.3 amps. at [eo aoe 
| Crystals: Style E (B7G) Special Assembly. - : : 
~ 1O | Caseoweer Gueuuswe. ° ooo > - -~ - pn swe cneelimeen ncn nin i eminence 
Valve: FE9I. -30 -20 -10 O +10 +20 +30 +40 +50 +60 +70 +80 
Finish: Grey enamel, on silver-plated copper. i aah acrtne: 
Alternative designs—mains or battery operated —are available and 
other characteristics can be catered for to customers requirements. 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


a 'y) STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2 
Leoni Telephone. TEMple Bar 9262. _ STROWGER WORKS, LIVERPOOL 7 ariven 
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10 watt amplifier 
PRINTED GIRGUIT RELIABILITY 


The new Pye Mozart is one of the smallest and most 
efficient 10-watt amplifiers ever devised. The chassis meas- 
ures only 103” x 33” x 5”. Its outstanding performance has 
been reached through good design and expert hand finish- 
ing. Leading technical writers have been unanimous in 
praise of its ingenuity. We reprint below some extracts from 
an article by Percy Wilson in “The Gramophone’. 


Dialomatic Selector 


The Mozart has input 
facilities for records, tape 
and radio. New ‘dialomatic’ 
pick-up compensation unit 
gives instant matching for 
most types of pick-up. 


On/Off Push Button 


This is completely separate 
from the volume control 
and eliminates all mains 
interference. 


Simplified Circuitry 

This brilliantly simplified 
printed circuit uses only 

3 valves, a metal rectifier 
and a minimum of capacitors 
and resistors, allowing a 
great saving of space. 


Improved Output 
Transformer 

New grain orientated 
laminations have increased 
the efficiency and 
compactness of Mozart's 
transformers. Curves show 
how for given outputs, 

they can be operated at mucl. 
+ higher flux densities. 


COMPARISON BE TWEEN 
OLD & NEW LAMINATION MATERIAL 


wew MATERIAL | 


RIAL, 
ra gap MATER —— 
a—l 


FLUX DENSITY KILOGUASS 
wo & 


Pye Limited, 
Auckland, C.1. 
New Zealand. 


Pye Pty. Ltd., 
Melbourne, Australia. 


Pye (Canada) Ltd., 
Northline Road, 
Toronto. 

Pye (Ireland) Ltd., 


Pye Corporation 
Dublin, Eire. ogy 


of America, 

1149 Raritan Avenue, 
Highland Park, 

New Jersey, U.S.A. 


Deutsche Pye G.m.b.H., 
Berlin-Zehlendorf-West, 
Roonstras3e 2, 
Germany. 


Pye Limited, 
Mexico City. 
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In chassis form (8} lbs.) or 
in open-work metal case (9 lbs.) 
Control panel in copper finish. 


“The performance is 
REMARKABLY GOOD” 


P. Wilson writing in ‘The Gramophone’ 


*... this is one of the most interesting amplifiers I have seen 
in recent years.” 


“*... the chassis lay-out looks good and the arrangement on the 
printed circuit is particularly cunning.” 


“|. . the circuit itself is both novel and flexible in the matter 
of control.” 


“*. .. the circuit controls are of the most satisfactory types that 
1 know.” 

i? we 
ingenuity.” 


‘ound ourselves unanimous in admiration of its 


“The performance is remarkably good . .. one of my colleagues, 
indeed, was so impressed with the lay-out, components, work- 
manship and performance that he affectionately nicknamed it 
Pye’s Pint Pot! By which I suppose that he means that it 
holds a quart.” 


The creative mind of the scientist... 
in the hands of the craftsman 
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PYE LIMITED OF CAMBRIDGE 
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J Radio 
Radar 


Television 
| Electronics 


‘| and Polytetrafluoroethylene (PTFE) 


THIS COMPANY began experimenting with 
TE PTFE when it was first introduced into this 
e / § country. Shortly afterwards we started pro- 
cessing and fabricating the material in a special 
ID? J | division of our own factory, giving our own 
designation of CF2 (derived from the formula) 
to the range of products ultimately produced. 
Since that time, our experience, both of the 
ve seen} behaviour of the material itself, during processing, 
and the application of its remarkable properties 
has been accumulating. 


nophone’ 


a We have developed techniques, and we have 
designed special equipment with which to apply 
matter them, so that we now mould, fabricate, and other- 
wise fashion PTFE from its basic forms, i.e. 
res that | rounds, discs, flat mouldings, rings, cylinders, 
rods, tubes, tape and cord, as illustrated, into 
: innumerable components which are already 

. of its . : : 
widely used by the electrical and electronics 
industries. _ We also have considerable ex- 
eagues, perience in the application of PTFE dispersion 
, work- — | coatings to a wide variety of materials and 


umed it 
that it 


surfaces. 

It is obviously impossible for a material of this 
kind to attain its full usefulness to any industry 
without research and experimental work. We 

have set aside a substantial part of our resources 
| for this purpose, and will willingly co-operate 
with any Company desiring to make use of the 
| material, to the fullest extent of these resources. 
By arrangement we will make available facilities 
for practical development work to be carried on. 


7 e 
The following Information Bulletins are now C 

available: No. 4, BASIC PROCESSING AND rane 

PROPERTIES, and No. 5, APPLICATIONS. Pa kin 

Both of these publications will be sent on request to CK g 

interested engineers. OF SLOUGH 
craftsman | 

ENGLAND 
.IDGE 
q AG) company = 


Ju 
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‘The 
3” general purpose tube 
DG7-32 (CV2431) 


The DG7-32 is being successfully 
employed for waveform monitoring 
and for inexpensive oscilloscopes. 
It has a low operating voltage and 
a burn-resistant screen. 


3” precision tube 
DG7-36/3WPI (CV3946) 


This is a flat-faced tube 
with close electrical 
tolerances. Its high sensi- 
tivity and low deflection 
plate capacitances recom- 
mend it for precision 
monitoring and measure- 
ment applications. 


Mullard 
tubes 


that cover most instrument applications | 


Designers faced with the problem of selecting instrument cathode ray tubes are 
finding it quicker and easier to check against the Mullard range first. This compact 
but comprehensive range of tubes fulfils 85° of all practical requirements. Write 
on your Company notepaper for the free data booklet “‘ Mullard Instrument Cathode 


Ray Tubes” which gives full information on all types. 
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5” wide-bandwidth tube 
DH13-97 


The DH13-97 employs the 
high post deflection accelerator 
ratio of § : 1 and is electrically 
equivalent to a spiral type 
p.d.a. tube. Side arm connec- 
tions to the deflection plates 
keep capacitances extremely 
low and contribute to the high 
quality wide-bandwidth per- 
formance of this tube. 


MULLARD LIMITED 
MULLARD HOUSE 
TORRINGTON PLACE 
LONDON W.C.I 

TEL: LANGHAM 6633 


|” waveform monitor tube 
DH3-91 (CV2302) 


The low operating voltage of this 
tube (350V min.) allows 

ordinary h.t. lines to be used. 

The tube is automatically focused 
and its length is less than 4} inches. 


WIRELESS WorLD 


5” general purpose tube 
DG13-34/5ADPI (CV5035) 
The DG13-34 is a flat-faced 
tube. Its post deflection accel- 
erator, high sensitivity and low 
capacitances make it an ideal 
tube for precision monitoring 
or general purpose oscillo- 
graphy where frequencies up 
to 8 or 10 Mc/s have to be 
observed. 


Mullard 


COMMUNICATIONS AND 
INDUSTRIAL VALVE DEPARTMENT 


54” x 14” flat A-scan tube 
DGI6-22/7APHI (CV2352) 


The screen of the DG16- 

22 measures 53” x 13”. A 

number of these tubes can 

be easily stacked to provide 

multiple displays in con- 
fined spaces. 
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This new idea brings one knob control for the 
medium wave and a preset long wave station 
and eliminates band switches for personal 
receivers. But the development achieves more 
than that: it effects considerable saving in 
component and assembly cost. For the rela- 
tively small cost of two capacitors you can now 
dispense with the long wave coils and switch! 


This latest development has been achieved by 
Plessey at Havant by fitting a switch to their 
‘W’ and ‘V’ type Variable Capacitors, which 
connects the extra capacitance required for 
the long wave station. The capacitor tunes the 
whole of the medium wave band and auto- 
matically switches to the long wave Light 
Programme at the end of its travel. 


In small receivers, using Ferrite rod aerials, 
the long wave coil, switch and leads can be 
omitted, resulting in unimpaired efficiency of 
the medium wave coil. And again, where 
gramophone pick-up sockets are provided, this 
new Plessey tuning device could be used to 
mute the RF stages, a decided improvement 
on tuning to a quiet part of the wave band. 
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this new 


[ Plessey 


device provides 


one Knob tuning 


‘W’ Type Variable Capacitor 
Patent applied for. 


The Plessey Range 


The most modern of manufacturing tech- 
niques and long experience in this specti- 
alised field ensure the high precision of 
Plessey Variable Capacitors. These 
components are produced in variations of 
size and performance, including miniature 
and shaped vane types, to meet today’s 
stringent demands. 


COMPONENTS GROUP - VARIABLE CAPACITOR UNIT 


THE PLESSEY COMPANY LIMITED - NEW LANE - HAVANT - HANTS - TELEPHONE: HAVANT 13811 
Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED - ILFORD + ESSEX - ENGLAND 
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EMITAPE 


General Purpose 


EMITAPE 


Long play, giving 
50% increased playing time. 


* 4 SPOOL SIZES 


to fit all standard magnetic tape recorders 
3” MESSAGE 5” JUNIOR 
53” CONTINENTAL 7” STANDARD 


* HIGHEST 
TECHNICAL 
STANDARDS 


@ High sensitivity @ Low noise level 
@ Low print-through factor 

@ Freedom from curl and stretch 

@ Anti-static @ Low head wear 


** EMICASE 


solves storage problems 


ne tech | protects spools from dust 
— allows easy identification of leader tapes 
ision of | 
These 
ee. | TYPE TITLE. | Size) LENGTH |’ EMITAPE IN | PRICE WITHOUT 
iniature No. APPROX.| “EMICASE” |  “EMICASE" 
' 88/6E “Junior” S"dia.| 600° | £1. 3.6] £1. 1.0 
seas 99/9E . s”dia.} 850’ | £1.10.6] £1. 8.0 
88/9E | “Continental” | $2” dia.| 850° 4i.10.6] f£1. 8.0 
KIF/IZE “ 52” dia] 1200°] £1.17.6] £1.15.0 
BB/I2E | “Standard” | 7dia| 12007 | £1.17.6] £1.15. 0 
EMPrAPE the magnetic recording tape #99/18E e ™ dia] 1800° | £2.12.6] £2.10.0 
4 with the world-wide reputation! : 
_— % LONG PLAY—50%, increased playing time. 
T 1311 ' 
LAND E-M-! SALES & SERVICE LTD (Recording Materials Division) HAYES + MIDDLESEX 
®) CO6b ‘ te ESIS9 
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AIDCOLB 


[BRoouevs cimiree) 
(Regd Trade Mark) 


SOLDERING INSTRUMENTS 
& ALLIED EQUIPMENT 


ILLUSTRATED 


DETACHABLE 
3” BIT MODEL 
LIST NO. 64 


Protective 
Shield | 
List No. 68 


AUTOMATIC 
COIL WINDING MACHINE 


Type Al/I. (25-50 S.W.G.) Type Al/X (19-46 S.W.G.) | 
COMPLETE WITH 
% Cast-iron stand and polished wood table top. | 


% Dual reel carrier and tensioner. 
%* i hp. integral clutch motor with foot control 


THE MOST OUTSTANDING MACHINE | 
ON THE MARKET! 


Dustproof construction—up to four coils can 

be wound simultaneously—micrometer traverse 

setting—easily adjusted wire gauge setting—cad- | 
| mium and chromium-plated steel parts—instant- | 
aneous re-set counter reads up to 100,000 turns— 
| Wire Tensioning Stand holds two reels. 


CATALOGUES HEAD OFFICE SALES & SERVICE 
ADCOLA PRobuctTs Ltp., 


GAUDEN ROAD, TELEPHONES : 73 UXBRIDGE ROAD 
CLAPHAM HIGH ST., MACaulay 3101 (elect ic [rp CHAE, SNES, SHE 


EALing 8322 
LONDON, S.W.4. 


We will be pleased to send you an illustrated leaflet 
| giving a full technical specification on request. 


XUM 


JUNE, 195g 
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Bec 
bastes WAY AHEAD! 


The Type 46 lightweight V.H.F. pack set 
is one of the B.C.C. range of portable, 
mobile and fixed equipment for V.H.F. 
Communications Systems. 

This very compact set is well known the 
world over for its rugged reliability and 
outstanding performance. 

The Type 46 is used by Survey Teams, 
Airfield Police, Harbour Pilots, Explorers, 
Night Security Patrols, Fire Brigades, 
Civil Defence, Civil Engineering Projects, 
Airport Tarmac Marshallers, Film Direc- 
tors on location and for countless other 
applications. 

A three channel version Type 47 is also 
available. 

Details of this and other items in our 
extensive range are available on request. 


ible top. 


ontrol 
HINE 


ils can | 
traverse | 

ig—cad- | 

-instant- 
turns— 


ay 


CORPORATION LIMITED 


2d leaflet 


leafs | BRITISH COMMUNICATIONS 


Wembley England 
Telephone: Wembley 1212 Cables: BeeCeeCee 
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NEWeance or TRIMMERS 


Jackson Brothers trimmer, type 
C701/709. Differential Condensers 
with capacities of up to 150 P.F. 
with .015” air gap (each half) and 
up to 30 P.F. with .045” air gap 


GQ 


(each half). 


It’s reliable... 


if it’s made by Jacksons 


4 


\ 
\ 
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& We present Type J/C/S as another 
Cycle Stand to add to the 26 different 
Types we already manufacture, and 
feel that there are advantages to 
offer, apart from economy in cost. 

%& The CURVED ROOF which gives rear 
and roof shelter in one section, is far 
superior to other forms of rear and 
roof sheeting which have to be fixed 
separately. 

%& An outstanding point is that no gutter- 
ing is required, rain being conducted 
to the rear, thus giving a neater 
appearance on the finished product. 

%& ABIX Cycle Stands are finished Stove 
Enamelled Olive Green. 

%& ABIX Cycle Stands are despatched in 


—— : 


Jackson Brothers Butterfly Vane 
type C711/719, with capacity 

65 P.F. with .015” air gap (each half) and 
up to 15 P.F. with .045” air gap (each half). 


_Jaceaos yao 


KINGSWAY - WADDON - SURREY 
z Telephone Croydon 2754/5 | 


ie 
SS 


“28 


component parts for easy erection on site. Assembly drawing supplied on receipt of your order. 
%& Lamp Brackets, Chain and Number plates can be supplied, should they be required. 


PLEASE WRITE FOR ILLUSTRATED CATALOGUE W.W.! TO: 


ABIX (METAL INDUSTRIES) LIMITED 


Also Manufacturers of : $teel partitioning (Industrial and Executive), Clothes Lockers, Slotted Angle and Adjustable Steel Shelving. 


Steel Equipment for Office & Factory 


Grams: ABIX, EAST MOLESEY. 
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Aircrew Headset 2560 


a 


* Electro-Magnetic Microphone, 
of special speech frequency 
design. 


* Microphone moun on 
pwn pean 

* Fully tropicalised earphone 
inserts. 


* Greater wearing comfort. 
* Headset A.R.B. Approved. 


Air Traffic Control Lightweight Headset 2583 
(As specified by M.T.C.A. for London and Gatwick Airports) 


! 
Headsets e e e these illustrations are 


representative of the Amplivox Aircrew and Lightweight range, and we 


| are proud that they have been chosen extensively by ‘ perenne Act a 
Air-Lines and Air-Traffic Control Authorities both in * Microphone mounted on 
| this country and abroad. > a 
Remember too, that we have Aircrew Headsets for Military Aircraft, . pn tin orn 
and that our Lightweight Headphones and Headsets are Operator's preference. 


also used in Sound and Television Studios, in Military, Shipping, 
and Police-Radio Communication Systems, 

in Dictating and Recording Machine Installations and 

| / in many other applications. 


and other products Communication Systems - Headphones and Headsets 
Earphone and Microphone Inserts +- Communication Helmets 
Stethophones - Microphone Assemblies 

Far-Defenders - Extruded-Cordage and Cables 


Enquiries to: 


} OS RORAAOPE@ INDUSTRIAL DIVISION 


LIMITED 


52-53 Margaret Street, London W.1. 
Telephone: LANgham 7918 


Y. 
Shelving. 


Jun! 
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. mes more 
For monitoring | antl more 
companies 
are specifying 


tape 
recorder the first 


S..G. BROWN Headphones — [pradiated = 


ing to a recording without disturbing others 
in the room, there is no better way than by 


using headphones. For finest results, use 

reliable BROowN Headphones, with their clear 0 

and pure tone. 

2 *Type K 


5 2 
Particularly suitable for moni- 
toring and laboratory work, | 


these instruments are precision | 
built to fine limits. 


They are very comfortable to s 
- | {| t e 
(D4 erga eais 


Headphones & Handphones | 
| 


‘Automatic Helmsman’ 
Marine Compasses 


ils WN Head- | 2 
phones and other equipment write 10 oe Sete | MERSEY CABLE WORKS LTD = Liverpool 20 
the Telephone Dept.: Navigational Equipment | 
S. G. BROWN LTD. | © @® company 


SHAKESPEARE STREET : WATFORD: HERTS 
Telephone: Watford 7241 
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THE SERVISCOPE 


REGD TRADE MARK 


i 


A PORTABLE HIGH PERFORMANCE 
MEASURING OSCILLOSCOPE 


* INCORPORATES AN ENTIRELY NEW TYPE OF TIME BASE 


formerly only available on the most expensive American oscilloscopes. 


* 18 PRE-SET CALIBRATED SWEEP SPEEDS FROM 


5 sec/cm to 1 pp sec/em 


* AUTOMATIC TRIGGERING OR TRIGGER LEVEL SELECTION 
* DC COUPLED UNBLANKING 
* 9 CALIBRATED Y SENSITIVITIES 


FROM 100 mV/cm to 50V/em ALL DC TO 6 Me/s 


* SWEEP EXPANSION TO OVER 10 SCREEN DIAMETERS 
* BUILT-IN TV SYNC SEPARATOR 

* ULTRA BRIGHT 3” FLAT FACE CRT 

* COMPLETELY PORTABLE 8” x 6” x 12” 


THE FINEST, MOST VERSATILE 


portable oscilloscope ever offered to the electronics industry) 


Write for fully illustrated leaflet. 


TELEQUIPMENT LTD 


313 Chase Road, Southgate, London N.14. | PALmers Green 7111 


@) MCW6 
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TAKS YOUR PICK 


Our wide range of capacitors, incorporating all the latest 
developments, are described fully in these new leaflets... 


SEND NOW for COPIES 


DALY has succeeded in maintaining full capacity 

values and working voltages in more compact 
designs, specially suited to ultra modern 
equipment :— 


PHOTO-FLASH EQUIPMENT ¢ DEAF AIDS 
PRIVATE TELEPHONE INSTALLATIONS 
AMFLIFIERS « D.C. POWER UNITS 
TRANSISTOR EQUIPMENT 
MAGNETISATION 
EQUIPMENT 
TEST GEAR 


ELECTROLYTIC 
CAPACITORS 


Condenser Specialists for over 20 years. 


™s 


DALY (Condensers) LTD.» WEST LODGE WORKS, ~~ 
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London 


ae _ Search for 
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The first time you hear your own records reproduced on a Connoisseur 
turntable with a Connoisseur pick-up, you realise, with a shock, just 
how much you’ve been missing. It is not too much to say that 
thousands of music lovers are missing up to 25% of their records, the y 
are throwing away one record in four. 
Connoisseur equipment is built to studio standards for domestic users 
It provides a completely new experience as near perfection as possible. 
Test it for yourself. : 
Connoisseur Pick-up with 3 interchangeable heads for standard and 
microgroove recordings. Armature mass 4/5 milligrams, suspended 
on a nylon thread. Frequency range 25-20,000 c.p.s. + 2 dBs. 
Available with diamond or sapphire stylus. 
Connoisseur 3-speed motor, with lathe turned full 12in. turntable of 
non-ferrous material. Mechanical speed change without braking allows 
a 4% variation on all 3 speeds. Virtually vibrationless, with low 
noise level and low hum induction. Probably the finesg turntable 
on the market. 


Send for descriptive leaflets to: 
A. R. SUGDEN & CO (Engineers) LTD., Well Green Lane, Brighouse, Yorkshire. Tel. 2397 


SS Sieeccrerecaner 


OVERSEAS AGENTS: MAIN DISTRIBUTORS: 

U.S.A.: Ercona Corporation, 551, Fifth Street. New York 17, N.Y. AUSTRALIA: British Merchandising Pty. Ltd., 183, Pitt Street, 
CANADA: The Astral Electric Co. Ltd., 44, Danforth Road, Toronto 13, Sydney, and J. H. Magrath (Pty.) Ltd., 208 Little Lonsdale Street, 
Ontario. NEW ZEALAND: Turnbull & Jones Ltd., Head Office: Meibourne. EAST AFRICA: International Aeradio (East Africa) Ltd. 
12/14, Courtenay Place, Wellington. HONG KONG: The Radio P.O. Box 3133, Nairobii MALAYA: Eastland Trading Co.. 1, Prince 
People Ltd., 31. Nathan Road, Hong Kong. Street Singapore. 
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CONTROL KNOBS FOR RADIO ) 

AND TV SETS | 
TUBE SOCKETS FOR RADIO | 
AND TV EQUIPMENTS | | 


CONNECTORS OF ALLTYPES FOR 
RADIO AND TV APPLICATIONS 


RADIO SHIELD HARDWARE 
| 
| 


= 
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USIN NIEL* EM I7¢ TéL “MAC-Maho nib: 65% 519° 65 “ADR SSE TELEGRAPHIQUE: RENAUJEAN-PARIS 


- - Capture the Precious 


beauty of immortal music at its finest moments, 


flawlessly, permanently on Mastertape. 


Mastertape 


MAGNETIC RECORDING TAPE BY 


MSS RECORDING CO. LTD. Colnbrook, Bucks. 
Telephone: Colnbrook 2431. 


WIRELESS WoRLD 


JUNE, 1958 


Made with a new and improved lacquer, 
Mastertape possesses marked anti-static 
Properties and is remarkably free from 


~ any tendency to curl. 


Buller’s ceramics 


FOR INDUSTRY 


We specialise in the manufacture of PORCELAIN 


for general insulation 


REFRACTORIES 
for high-temperature insulation 


High quality material and dimen- 
sional precision are attributes of 
Bullers die-pressed products. 


Prompt delivery at competitive 
prices. 


FREQUELEX 
for high-frequency insulation 
PERMALEX & TEMPLEX 
for capacitors 


BULLERS LIMITED 


Phone: Stoke-on-Trent 54321 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
Ironworks : TIPTON, STAFFS 
Phone: Tipton 1691 


MILTON + STOKE-ON-TRENT - STAFFS 


London Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
Phone: MANsion House 9971 
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CATHODEON 


men- 
es of 


titive 


Prompt delivery and competitive prices of all crystal types in the frequency range 1,000 Kc/s to 75,000 K/cs. 

The recent publication “Guide to the Specification and Use of Quartz Oscillator 

Crystals” is a reference which designers of oscillator circuits should not ignore. 
Copies at 5/- each supplied on req est. 


CATHODEON CRYSTALS LIMITED 


LINTON - CAMBRIDGESHIRE 
Telephone: LINTON 501! (3 lines) 
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MINIATURE 
a rorenriomerers an 
ml AND ELECTRONIC 
| COMPONENTS Vie 


wet 


sas The: miniature“Component “with |the: bi Pe ae 
%MKOTAT IC “IN Yiesta Cites z 


iy Peer ae Sa eegee a 
Sole Manufacturers and silaiesias 

ARDENTE ACOUSTIC LABORATORIES LTD. 5 

8-12 MINERVA ROAD, NORTH ACTON, LONDON, NW/10 Telephone: ELGar 3923 i 

. 


Suppliers of components and hearing aids to the Government and manufacturers all over the world. 


\ SQ 


— 
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* FULLY TROPICALISED—CLASS H 1. 

1 * SILVER PLATED PHOSPHOR-BRONZE CONTACTS. 
P.T.F.C.E. MOULDINGS HAVE SIMILAR PROPERTIES 
TO P.T.F.E. BUT THEY ARE LESS COSTLY TO PRODUCE. 

FULL INTER-SERVICE TYPE APPROVAL TO Z.560092 - Z.560094 - Z.560095 - Z.560134 


send for full technical details to:— 


MoMURDO INSTRUMENT CO, LTD., VICTORIA WORKS, ASHTEAD, SURREY. Telephone: ASHTEAD 3401 
MVH. 14 


oe A LOW LOSS—GRADE 1. 
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GOLDRING 
Hi-Fi 


EQUIPMENT 


No. 600 CARTRIDGE 


The latest Goldring variable reluctance cart- 
ridge—for the perfectionist. The first cartridge 
| in the U.K. designed specifically around a 
| diamond stylus. Much-extended frequency 

response and truly remarkable contribution 
| to a sense of “‘presence”. Replaceable styli- 

diamond for L.P. and sapphire for 78 r.p.m. 
| Mu-metal shield, £7]. 13. 6. incl. tax. 


“Jubilee” Transcription Arm 


A micro-balance transcription arm of labora- 
tory quality designed to accommodate 
Goldring cartridges or other high quality 
cartridges with standard fixing dimensions. 
Model T.R.1, for records up to 12”, £1]. 13. 6. 
incl. tax. Model T.R.2, for professional use 
with records up to 16”, £13. 2. 9. incl. tax. 


Goldring - Lenco Transcription Motors 


Four-speed precision motor units, made by 
Swiss craftsmen, with continuously variable 
speed control. Three versions with or without 
transcription arm and Goldring “500” or 
“600” Variable Reluctance Cartridge. Leaflet 
with illustrations and full details gladly sent 
on request. 


CTS. 
TIES THE GOLDRING MANUFACTURING 
UCE. CO. (Gt. Britain) LTD. 
560134 486-488 High Road, Leytonstone, 
London, E.11 
3401 Leytonstone 8343 
1VH. 14 
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. .. each is reproduced perfectly in its own 
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distinctive timbre by the BTH KI10A 


Matching Impedance 15 ohms 
Cross-over Frequency 1700 c.p.s. 
Total Weight (including filter) 38 Ib. 
List price £45, 


Speaker. This is a unit designed to ex- 
ploit to the full the capabilities of a modern 
‘Hi-fi’ equipment. 

Built to an exacting specification, the 
equipment comprises an 18-inch cone for 
low frequencies, with a co-axial pressure- 
type unit and horn for high frequencies, 
and is complete with cross-over network. 


DESIGNS OF TWO SUITABLE CABINETS ARE SUPPLIED FREE WITH THE SPEAKER 
Write for leaflet G12094 for full technical information 


BTH SOUND EQUIPMENT LTD. 


REYNOLDS HOUSE, 5, GT. NEWPORT STREET, LONDON, W.C.2 


A5208 


an A.E.I. Company 


FOR ANY EQUIPMENT 


WE MAKE CABINETS TO YOUR SPECIFICATION 


This popular 


nut and 


shade. 


give generous 
compartments. 


q 
THE CONTINENTAL | 
This elegant Cabinet is fi)()i 
the latest in our range de- \\/}\ i 
signed in the continental H 
style, solidly constructed & 
and finished in selected 
mahogany veneers. Avail- fj 
able medium, light, high § 
gloss or contemporary finish. 


.10. 


il 


This smart-looking cabinet is 
available with or without legs. 
Can accommodate any type of 
turntable (including transcription 
or autochanger units). 

The unit also accommodates any 
type of amplifier, plus most radio 
tuners. 9 Ss. 


gn 
without legs $7. 14.0 


THE BUREAU 

bureau 
cabinet is veneered with 
the finest selected Wal- 
beautifully 
polished in a medium 
Designed 
accommodate almost any 
of the many units we 
have available and to 
storage 


WALNUT £16. 16.0 
NATURAL OAK £18.18.0 


Veneered 


to 


This 


THE SERENADE 


selected walnut, beauti- 
fully polished to a med- 
ium shade; this attrac- 
tive cabinet has generous 
storage space, with board 
sliding out smoothly on 
metal rollers. 

cabinet can be 
fitted with any of the 
latest H-iFi Units. 


£12.19.6 


with finest 


y 
“PRELUDE” 

This most attractive cabinet has 
been designed to utilise natural 
acoustic properties of the walls, 
and is ideal where space saving 
is a consideration. 

Will take 8in. or 10in. speaker 
unit with provision for Tweeter 
Unit (12in. speaker cabinet also 


available). 
£10.10.0 


Packed Flat. 


WE ALSO CARRY 
A LARGE RANGE OF 
EQUIPMENT 


See Page 80 


We supply all units and can fit any cabinet 
with the latest Hi-Fi amplifiers, tuners, 
transcription units, record changers, speakers, 
etc., all available on easy H.P. terms. Send for 


our new comprehensive illustrated catalogue. 


THE CONTEMPORARY 
This beautifully made cabinet 
is oak veneered with maho- 
gany interior and is waxed 
finished. Available in any 
shade to order at slightly 
extra cost. 

This cabinet can be fitted 
with any of the latest Hi-Fi 
Onits. . 


SV 
THE REGENT 
This superb cabinet 
can accommodate 
almost any com- 
bination of Radio- 
Feeder Unit, Amp- 
lifier Control Unit. 
Motor Unit and 
Loudspeaker 
System. There is 
adequate _ storage 
space. Veneered 
with finest selected 
walnut & polished. 
Has «a pneumatic 
lid and ball bearing 
castors. 


£22.10.0 


LEWIS RADIO 


120 (Dept. WW658) GREEN LANES, PALMERS GREEN (Nr. Cock) LONDON N.13. 


Telephone: BOWes Park 1155/6 
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an important 
announcement 


from 


ENA 


Plessey . 


and | BRAYHEAD 


sal AAU 
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The Plessey Company Limited and Brayhead (Ascot) Limited 
announce that they have entered into a joint development 

and manufacturing agreement covering television tuners and 

f.m. permeability tuners. The agreement provides for the complete 
interchange of tooling, and technical and manufacturing 

processes on these products. Although independent laboratorics 
are being maintained, the two Companies will co-operate 

closely in all forward development. 


The first Plessey-Brayhead products to be marketed under the new 
arrangement will be the successful Brayhead BT16 tuner now 

to be known as the P-B I, and the new Plessey f.m. permeability 
tuner to be known as the P-B 2. These products will be sold 

in the United Kingdom by both Companies and throughout the 
rest of the world by Plessey International Limited. 

The rationalization achieved by the co-operation of these two 
important producers will, it is believed, result long-term in 
substantial technical and economic advantages to the Trade, 

as well as placing Britain in a strong competitive position 
overseas as the European Common Market develops. 


AMAA 
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AMPHENOL (Great Britain) 


Telephone: Burgess Hill 85616 


Burgess Hill Industrial Estate, Victoria Road, Burgess Hill, Sussex. | 


IMPORTANT ANNOUNCEMENT 
AMPHENOL (Great Britain) LTD. 


announce that their association with Gas Purification 
@& Chemical Co. Ltd. has been terminated, and that 
they are now a wholly owned subsidiary of Ampheno! 
Electronics Corporation of Chicago, U.S.A. 


All communications should in future be sent to their new 
Factory and Office premises at Burgess Hill Industrial 
Estate, Victoria Road, Burgess Hill, Sussex. 


LTD. | | 


S.L.135 S.L.13 
For M.E.S. bulbs For M.B.C. (M.C. 


CENTRAL AVENUE, WEST MOLESEY, SURREY. Tel.: MOLESEY 4336 


S.L.130 A high quality fitting for M.B.C. bulbs, | 
S.L.135 A new adjustable M.E.S. signal lamp. 
S.L.160) New miniature neon signal lamps. 
S.L.162) for 80-600 volts, Fixing 4” hole. 


Samples of above to manufacturers for design purposes 
AT ONCE — WITHOUT CHARGE —on request. 


Many other signal fittings—M.E.S., B.C., S.B.C., etc. 


Write for Catalogue No. 131 
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. VAPOUR-COOLED VALVES» 
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ome 


purposes 
request. 
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3] 


Conditions sometimes exist both in industry and in communications where neither forced 
air cooling nor water cooling of high power valves is entirely satisfactory. Air may be so 
dirt laden that the cleaning of filters and radiators calls for undue effort and cost and at 
the same time water may be expensive, scarce or otherwise unsuitable. 

Under such conditions the E.E.V. vapour-cooled valves. may give just the advantages 
needed: low water cost; built-in protection against failure of water supply; quiet 
operation; and greater overload capacity. Many types in the E.E.V. range of forced air 


and water-cooled valves are now available as vapour-cooled versions. Typical examples are 


_Forced air-cooled Water-cooled | Vapour-cooled 
BRI102 BW1102 ~ BYII02 


"ENGLISH ELECTRIC’ —=s:3———Sue——ta— 


Chelmsford, England 
Telephone: Chelmsford 3491 


API01 


ENGLISH ELECTRIC VALVE (0. LTD. 


XUM 
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ELECTRONIC TECHNICAL SERVICES 
2 


TELEPHONE - RAVENSBOURNE 8951- 


Contractors to 


Ministry 
of Supply 


Specialists in the preparation 
Admiralty of TECHNICAL HANDBOOKS 


Atomic Energy 
Authority 


EMERGENCY 

Drawing Office Services 
1 NEWMAN ROAD 
BROMLEY KENT 


foremost for Quality, 
Performance and 
Range Reliability— 


1-500,000 ohms. 
Data Sheet No.5 


5 Watt Max. 
Range 
1-100,000 ohms. 
Data Sheet No.2 


5 Watt Max. 
Range 
1-100,000 ohms. 
Data Sheet No.8 
NAA AAAAAALKAA 
TS Dia.1 3” 


2 Watt Max. 
POTENTIOMETERS Range 


5-50,000 ohms. 
Data Sheet No.7 
The name “ Reliance,” aptly chosen more than thirty years ago, 
is recognised for potentiometers of consistent accuracy, with a 
record of long-life reliability. The standard range—the most 
comprehensive available—covers from 1 to 500,000 ohms and 


MW bia. 33” 


includes linear, log, semi-log and non- -inductive types, and, | Watt Max. 
depending on characteristics, ratings up to 20 watts. Range 
GANGED MODELS available of TT, TW, PIW and TS on 5-50,000 ohms. 
common spindle. Fully tropical and concentric spindles type Data Sheet No.1 


TW only. 


o_o MANUFACTURING Co. (SOUTHWARK) Ltd., SUTHERLAND Rd, HIGHAM HILL, WALTHAMSTOW, LONDON, E.17 
"Telephone No. (and Cables) LARkswood 3245 
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A HIGH FIDELITY 30 WATT 
INCORPORATING 
PRE-AMPLIFIER AND TONE CONTROLS 


EMPLOYING THE LATEST MULLARD EL344 OUTPUT VALVES 
IN ULTRA LINEAR OPERATION AND HIGH GRADE 
SECTIONALIZED OUTPUT TRANSFORMER 


AMPLIFIER 


Size approx. 13 x 84 x 7in. 
Weight I4lb. For operation on 200-250 v. 50 c.p.s. A.C. 
mains. Or other voltages to order. 


cover is available at 19/6. 


Stoved gold hammered finish, 


A FR B iz 


WIRELESS WORLD 


S7 


€ 


For HIGH SENSITIVITY! 
4 HIGHEST FIDELITY! 
MAXIMUM RELIABILITY! 


REASONABLE COST! 


THE ‘CONCHORD' 


Retail 


The Following Outstanding Test Figures Include Pre-amplifier and Tone Control Stages 


FREQUENCY RESPONSE 


(Exc. Rumble Filter.) + 1 d.b. 20-20,000 c.p.s. 


RUMBLE FILTER. 

12 d.b. per octave below 50 c.p.s. 
BASS CONTROL. 
Continuously variable + 
at 50 c.p.s. 

TREBLE CONTROL. 
Continuously variable. 
at 12,000 c.p.s. 
HUM LEVEL. 
Referred to full output —73 d.b. 
MAXIMUM POWER OUTPUT. 
In excess of 3 watts. 


12 d.b. to — 12 d.b. 


+ 12 d.b. to —6 d.b. 


MAINS POWER CONSUMPTION. 
110 watts. 


STABILITY. 


in parallel with loudspeaker load. 
EFFECTIVE OUTPUT IMPEDANCE. 
0.9 ohms across 15 ohm terminals. 
INPUT IMPEDANCE. 

Both inputs 500k plus 10 pfd. 
NEGATIVE FEEDBACK. 

Total 28 d.b. 


SENSITIVITY. 


The DIATONIC’ 


HIGH FIDELITY 10-14 WATT 
ULTRA LINEAR AMPLIFIER 


WITH INTEGRAL PRE-AMP AND TONE CONTROLS 


Size only 9-7-64in. Weight 12$lb. Power consumption 


120 watts. 


12 


Price Or other voltages to order. 


Outputs for 3 and 15 ohm loudspeaker. 
Retail For A.C. mains 200-250 v. 50 c.p.s. 
Chassis 
GNS finish stoved hammered gold, 

*grey blue 


ALL TEST FIGURES INCLUDE 
PRE-AMP 

FREQUENCY RESPONSE. 

+2 d.b. 30-20,000 c.p.s. 


MAXIMUM POWER OUTPUT 
in excess of 14 watts. 


RATED OUTPUT 10 WATTS. 


SENSITIVITY. 
Vol. (1) 22 millivolts for rated output. 
Vol. (2) 220 millivolts for rated output. 


TREBLE LIFT CONTROL. 
Continuously variable +6 d.b. 
—13 d.b. at 12,000 c.p.s. 


BASS CONTROL. 
Continuously variable +13 d.b. 
—18 d.b. at 50 c.p.s. 
HARMONIC DISTORTION. 
0.19% measured at 6 watts. 


to 


to 


or 


Entirely stable with capacity of .08 mfd. 


Input (1) 20 millivolts for rated output. 
Input (2) 200 millivolts for rated output. 


HARMONIC ators oy 

0.05% at 10 watts. 0.1% 0 watts. 
OUTPUT SOCKETS. 

Provide matchings for 3 ohm and 15 ohm 
loudspeakers. 

EXTERNAL POWER SUPPLY. 

300 v. 30 m/a. 6.3 v. 1.5 a. for radio tuner. 
VALVEs. 

eg EF86, EF86, ECC83, EL34, EL34, 
Due to use of Mullard EF86 valves microphony 
is virtually nil. 

As in our extremely successful ‘Diatonic’ 
two individually controlled inputs provide 
mixing facilities for microphone and 
gram, etc., etc. 


ALSO AVAILABLE : 


Se ee oe 
e 


/ The L45. A compact High Quality { 
} 4-5 watt amplifier. 


$ Size approx. 6-5-52in. high. Sensitivity 
is 28 millivolts so that the input socket 
$ can be used for either microphone or gram., 
tape, radio tuner, etc. B.V.A. valves used are | 
ECC83, EL84, EZ90. Controls are: Vol., 
} Treble and Bass with mains switch. The Tone | 
t controls provide full compensation for long 
} playing records. } 
- 


loudspeaker. 
} Retail price £5/19/6. 


$3 THE LT45 TAPE DECK AMPLIFIER. 
A complete. unit (power pack and oscillator 

$ incorporated) ready for connection to A.C. 
mains. 3 ohm loudspeaker and practically 
any make of deck. Negative feedback equali- 
} zation adjustment by multi-position switch 
{ for 33, 74 and ISin. per sec. 


Retail price 12 gns. 


Output matching for 3 ohm 


Attractive cover with chromium carrying handles 
now available at 17/6. 

Full advantage has been taken of the latest component 
miniaturization developments to reduce unit size to 
a minimum. 

Two high impedance input sockets are provided for 
microphone and gram., etc. Each input has its associa- 
ted vol. control. 

B.V.A. valves are employed, ECC83, ECC83, EL84, 
EL84, EZ8I. 

Send S.A.E. for Leafiets. 


TRADE AND 


HUM LEVEL. 


Referred to maximum output — 60d.b. 


NEGATIVE FEEDBACK. 
Total 32 d.b. 


oss 


* THE LG3 GRAM AMPLIFIER. Overall 
size 6} x 44 x 24 in. Controls: Vol. and Tone { 
= (with mains switch). Output for 2-3 ohm & 
loudspeaker. All above for 200-250 v. 50 


H.T. and L.T. Supply Point is 
included for a radio tuner 


$c.p.s. A.C. mains. 
§ Retail price 55/9. j 
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EXPORT ENQUIRIES TO— 


LINEAR PRODUCTS LTD. 


Tel.: 
(3 lines), 


Leeds 630-126 
Armley, Leeds 
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MAXI-Q COIL PACKS 9 


CP.3/370pF and CP.3/500pF. These 3 waveband Coil Packs are 
available for use with either 370pF or 500pF tuning condensers. 
The coverages are: Long Wave 800-2,000 metres. Med. Wave 
200-550 metres. Short Wave 16-50 metres. Designed for use 
with ‘‘ MAXI-Q ” glass scale type S2. Retail price of each unit: 
32/- plus 12/9 P.T.—total 44/9. 
CP.3/G. As above but with Gram position, suitable for use with 
500pF tuning condenser: 39/- plus 15/7 P.T.—total 54/7. 
CP.3/F. This Coil Pack is for use with a 500pF tuning condenser 
and covers the standard Long, Med. and Short wavebands with 
the addition of the band 50/160 metres. This covers the Trawler 
band, Aeronautical and the 80 and 160 metre Amateur bands: 
49/- plus 19/7 P.T.—total 68/7. 
CP.3F/G. As CP.3/F but with Gram position: 57/- plus 22/9 
P.T.—total 79/9. 
CP.4/L end CP.4/M. These compact 4-station Coil Packs are 
available for either 1 Long Wave and 3 Medium Wave stations 
(CP.4/L) or 4 Medium Wave stations (CP.4/M). They are 
fully wired and require only four connections for use with any standard frequency changer valve: 25/- plus 10/- P.T.— 
total 35/-. oT 
CP.4L/G and CP.4M/G. As CP.4/L and CP.4/M but with provision for Gram position: 31/- plus 12/5 P.T.—total 43/5. | | jj 
See Technical Bulletin DTB.9 for details of all Coil Packs, 1/6. 


GENERAL CATALOGUE covering technical'information on full range of components 1]- post free. 


DENCO (CLACTON) LTD. (dept.w.w.), 357/9 Old Road, Clacton-on-Sea, Essex | | NO 


STOP PRESS.—TREBLE LIFT INDUCTOR FOR THE MULLARD TYPE ‘‘C” TAPE AMPLIFIER. FL, 
Wound in ferroxcube pot core assembly. Price: 22/6 each. 


Trading Terms for direct postal orders, C.W.O. plus appropriate postal charges. Please send S.A.E. with all enquiries. onl} 


CP3/370pF. & CP3/500 pF. 


ha Vie 


130A : 
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For workshop tests and component checking. For Transformer, Amplifier and Loudspeaker response tests. the 


Frequency Ranges: 
10 c/s to 100 c/s, 100 c/s 


This mains operated ohm meter covers insulation and medium values 
of resistance. It is light and portable. Meter: 4in. scale TAYLOR 


CENTRE POLE MOVING COIL METER with-knife edge pointer. 
Sensitivity: 50 uA. Ranges: (1) 20 
ohms to 100 K. ohms at test pressure 
of 50 millivolts. (2) 200 K. ohms to 
1,000 megohms at test pressure of 500 
volts. Accuracy: Oneach range 10% 
of centre scale values. Press Switch: 
Disconnects meter when rapidly 
charging capacitors for test. Dimen- 


to 1,000 c/s, 1 Ke/s to 
10 Ke/s, 10 Ke/s to 
100 Ke/s. Output 
Impedance: 600 ohms 
all ranges. Output 
Level: + 1 dB over 
entire range. Attenua- 
tion: _Coarse-20 

-40 dB-60 dB. Fine 
20 dB calibrated 1-10. 
Accuracy +2%. Dis- 
tortion: Less than 1% 


. : ; t 1,000 c/s. 
sions: 8in. x 5jin. x 4}in. (20 x Es Output: a 


15 X 11 cms.) . Weight: 53lb 3.75 milliwatts through 
(2.6 Kg.). “TT” attenuator pads 

matching to 600 ohms, .15 mV to 1.5 V. R.M.S. into 600 ohms .3mV to 
3V R.M.S. into high impedance. Square Wave: Rise time less than 
-3 microseconds. Less than 10% tilt at 10 c/s .3 mV to 3 V into 600 ohms. 
6 mV to 6 V into high impedance Dimensions: 12}in. x 8}in. x 6in. 


— £1 6 ; O : O (31 x 21 x 15 cms). Weight: 18lb. approx. (8.2 Kg.). 


PROMPT DELIVERY PRICE £31 - 0) - 8) PROMPT DELIVERY 


ALL TAYLOR INSTRUMENTS are available on 7 days FREE TRIAL 


Credit Sale Terms available 
WRITE NOW FOR FULL INFORMATION THE 


TAYLOR ELECTRICAL INSTRUMENTS LTD MONTROSE AVENUE, SLOUGH, BUCKS 


Telephone SLOUGH 21381 
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THAT ELUSIVE WORKS MANAGER... 


in 10 seconds 
~ 


N0 LOUDSPEAKERS, BELLS or ~ 
FLASHING LIGHTS ~ 
mly the man who’s wanted knows and replies. ~ 


Selective Induction is saving time, money and worry in Offices, 
Factories, Hospitals, Hotels, Departmental Stores etc., all over 
the Country. All key personnel carry small transistorised receivers 
bearing a number. When they are wanted their numbered key is 
pressed on a small transmitter. Immediately they must respond to 
the URGENT ‘PEEP PEEP’ in their pockets which summons 
them and them alone to ACTION! A verbal message can be 
transmitted if desired. 


Covers areas indoors or out, up to 10,000,000 sq. ft. 
Designed for the man who cannot afford to be tied to his office. 
Equally suitable for large or small concerns. 


Low purchase price—virtually no indoor wiring—low rental terms. 


Write or ‘phone for further particulars — WE CAN BE FOUND IN TEN SECONDS 


(the ‘Peep Peep’ in the Pocket) \ * oe 


- 


THE ONLY STAFF LOCATION SYSTEM WORTH INSTALLING — \ 


MULTITONE ELECTRIC COMPANY LIMITED 
12/20 UNDERWOOD STREET LONDON N.1. TELEPHONE: CLERKENWELL 8022 
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your press tool costs 


HUNTON 


In addition to the range of Punches and Dies 
fin. to 3Zin. dia. available from stock, some of the 
tools usually required in the Radio and Electronic 
industries have been standardised for use with the 


Hunton Universal Bolster Outfit. Illustrated 
here are a few which can be supplied quickly or 
from stock. 


In London and Home Counties, ask for a practical 
demonstration in your own works. 


Write for illustrated brochure W.W.|. 


HUNTON LTD. 


Phoenix Works, 
114-116, Euston Road, London, N.W.|! 


Telephone: Telegrams: 
EUSton 1477 (3 lines). Untonexh, London. 


Used all 
P.O. TYPE 3000 "Run ee 


The most versatile relay world 

available today. : 
Coils up to 120,000 

Spring Set Insulation up to 


METER PROTECTION 


TIME DELAY 


OVERLOAD TRIPS 


ALARM SYSTEMS 


FLASHING & 
PULSING 


PROCESS CONTROL 


TIMING DEVICES 


MAINS FAILURE 


Are you aware of the variety AINS FAILUR 


of contact build-ups we can 
assemble? Your problem may 
not be as bad as it seems if you 
take advantage of our wide 
experience in the unlimited 
uses of this adaptable product. 


U 
K 
@ Quotations by return 4 
Prototypes within 48 hours f+ CLL. 
Good delivery guaranteed  pec.fication if Required. 


COMPLEX OR 
SEQUENCE 
SWITCHING 


SELECTION & 
COUNTING SYSTEMS 


HIGH VOLTAGE 
SWITCHING 


— Gack Davis (Rela ys fi td. 


‘~ (DEPT.w') TUDOR PLACE LONDON, w.! 
TELEPHONES: MUSEUM 7360 LANGHAM 4821 
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LTD., BIRMINGHAM, 3! 


THE 


Illustrated is the HM.10. Me ical munications are in standard production, as well as very low 
Membrane Cable, which has a A = : . a 
power Aandting capacity of 20 kW loss Helical Membrane Cables, for Multi-channel Radio 
at 100Me/s. 


Enquiries to:— Sales Division, Mercury House, Theobald’s Rd, London, W.C.1. Telephone: HOL 8711. 
Branches at: CARDIFF: DUDLEY’ MANCHESTER: NEWCASTLE’ NOTTINGHAM. 


WIRELESS WORLD 


Many well-known companies in the field of electronics have turned 
to Telcon for advice on the all important applications for Telecom- 
munications. The knowledge and experience of Telcon stafi—scien- 
tists, research engineers, chemists, cable designers and technicians, 
which has been gained in all parts of the world, is always at the 
service of cable users and equipment designers. 

The Telcon Contracts Department is organised to supervise or 
undertake the installation of any of the more highly specialised 
types of cable manufactured. Its services are particularly valuable 
in cases where unfamiliar techniques are involved. 


Cables for Telecommunications 


Coaxial and balanced pair cables for telephonic com- 


links and Television Transmitting Feeders, etc. 
You are welcome to full details and specifications of any 
of these types. When writing please quote reference WW. 


TELCON CABLES 


TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. LTD. 


An Audio Frequency Cable for local distribution purposes. These types can be 
installed underground, overhead or underwater, as required. 
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- “YOU CAN RELY ON US” - 


Stockists of all Radio and Electronic components for 
manufacturers, laboratories, Educational authorities 
and the amateur 


THE NEW AVO MULTIMINOR 


Price £9.10.0 Leather Case 32/6 
or 9 payments of 23/3 
or Deposit 63/4 and 6 payments of 22/2 


COSSOR 3v 3W Hi-Fi Amplifier Kit 
Complete with twin speakers 
Beautifully kitted and printed circuit. 


£9.15.0 or Deposit 65/- and 6 months at 23/4 
or Deposit 23/10 and 8 months at 23/10 


ALL OTHER AVO INSTRUMENTS IN STOCK 


RADIO SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W.5 Telephone : EAL. 5737 


Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m.. Wednesday | o'clock 
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scintillating sound 
There are more features in the new Simon SP.4 
than have ever before been gathered into any 
portable tape recorder. Exclusive to the SP.4 
is the Simon Automatic Deck, fully 
‘push-button-controlled’ and incorporating 
automatic tape reversal. A 10-watt ultra-linear 
amplifier adds to the technical excellence 
which is matched by elegant styling, and made 
even more attractive by a price that 
e ©) completely belies the outstanding performance. 
. If you really appreciate first-class recorded scund, 
s ‘ you will be thrilled to hear the Simon SP.4. 
4 The.lid is detachable. 
¢ Both case and lid are covered 
c incorporating the new Simon fully automatic tape deck with genuine Rexine in 
: attractive dual tone colours. 
and these exclusive features: Styling: Peter Bell, M.S.1.A. 
AUTOMATIC TAPE REVERSAL without button pressing or spool 
transposing 
3-WAY MIXING FACILITIES on both record and playback 
s 10 WATTS OUTPUT from ultra-linear push-pull amplifier 
sg PUSH-PULL OSCILLATOR reduces noise and hum to minimum 
—__—. BASS AND TREBLE LIFT AND CUT with independent controls 
8 ‘ ERASE RECORD ‘safety button’ 
TSE } 
an SYNCHRONOUS MOTOR mains frequency controlled for accurate speed 
ACCURATE TAPE POSITION INDICATOR based on linear tape scale 
CATHODE RAY MAGIC EYE for ‘pin-point’ modulation 
GY 
yy 
ip 
elity TAPE RECORDER 
Send this coupon NOW for literature on the Simon SP.4 
CADENZA Ras oe onde tl ck ae as ee ee _ a 
sbdee mberennens | TO SIMON SOUND SERVICE LTD. GNS | 
... to do justice to the | 46-50 George Street, Portman Square, London, W.1. | 
, excellence of the SP.4. | Please send me literature on the Simon SP.4 My nearest dealer is: | 
: Dual impedance head, | 
output sensibly flat | NAME NAME | 
between 50-12.000 cps. 
In handsome presentation | ADDRESS ____ eel D.A7 258 > ae ee SD IRL, ADDRESS | 
case, head only or with l 
%. tripod desk stand. | = ee ae F.6. 
ac ln ais nai cliin h spc Sek sa ug MILER Nese rel cialis seas alae gear nim 
4 TA 294 
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ABOUT THE 
Alexandria, Virginia, 
February 17, 1958 
Dear Mr. Briggs, 
I am pleased to inform you that I am an owner of your Wharfedale Hi Fi Baffle, 
Model SFB/3, in mahogany, Warwick style. Your speaker system was bought unseen 
and unheard but my experience with your speakers and your work plus the company’s 
advertising left no doubt in my mind that what you were offering was what I had been 
looking for in speakers for a long time. 
Since receiving the same, with several months of music-making, I can say with all 
sincerity that the Wharfedale speaker is the answer to my long-sought desire. It may 
also interest you that I was the first one in the metropolitan Washington area to have 
such an unusual speaker, which harmonises with our furniture and can be placed in 
any location of the room, quite versatile. Frankly, I think it is very extraordinary. 
Cordially yours, 
C.D.R, 
MODEL SFB/3 
Regd. Design 881,557 %* Free-standing and easily moved. 
£3 9 = 10 7 o- % Resonance free, sandfilled baffle. 
complete %* Frequency range 30 c/s to 20,000 c/s. 
Tropical model made with resin-bonded plywood . A ; A : : 
can be supplied at £2 extra. Choice of Wulnut, Specification: Size 34 in. x 31in.x 12in. Weight 64 1b. Bass j 
Oak, Mahogany and Maple veneers. When fitted Resonance 30/35 c/s. Impedance 8/15 ohms. Max. input 15 watts | 
with the WMTI Matching Transformer (cost 13/6) 
this model will give full domestic volume from any 
Meneame DESCRIPTIVE LEAFLET SHOWING RESPONSE | 
Made and guaranteed by 
WHARFEDALE WIRELESS WORKS LTD., IDLE, BRADFORD, YORKS. Tel. Idie 1235-6 ’Grams : Wharidel, Idle. Bradiord 


deserves an 


APEX case 


PRICES FROM §$Q/um 


Send for fully illustrated Brochure and 
Price List of Apex Cases and Handles to | 


AEW Kimberley Engineering Co. Ltd. 


HORSHAM ROAD + DORKING - SURREY ° Phone: Dorking 3720 
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A NEW 
INTERMEDIATE 
POWER 
TRANSISTOR 


Bridges the gap between audio and power types 


GOLVOP type v15/201P and v30/201P 


TRANSISTORS) ac 


Newmarket Transistor Co Ltd 
Exning Road, Newmarket, Suffolk 
Telephone: Newmarket 3381-4 


Available now for development purposes 


The Newmarket Transistor Company, first to make RF tran- 
sistors in Britain on a commercial scale and first again with 
power types, now introduces a new intermediate power 
transistor which fills the gap between the general purpose audio 
and 10-Watt power types. 

Perfectly sealed by a cold welding process, this new unit has a 
special clip mounting which eliminates large fixing studs. 
Maximum power dissipation is obtained with the unit on a heat 
sink but a useful output is obtainable with the transistor alone. 
making it ideal for use with printed circuit boards. 


Abridged data 


MAXIMUM RATINGS 
Collector Voltage (Vcb) DC or Peak, 15V (V15), 30V (V30) 
Collector Current (Ic) DC or Mean, 2A 
Junction Temperature 75°C. 
Collector Power Dissipation— 
(1) On 9 sq. in. of 16 swg aluminium, 2 Watts. 
(Derating 40 mW/°C. rise above 25°C.) 
(2) transistor only in free air, 0.5 Watt. 
Thermal Resistance (Junction to mounting surface)—10°C./W. 
CHARACTERISTICS 


Collector cut-off current souA (max.) 

Current gain (Beta) —2omA 40 (typical) 
—1somA 25 99 
—soomA .16 99 

Alpha cut-off frequency —20mA _ 250 Kes (Typical) 


Typical applications 


R.F. TRANSMITTERS 

Output powers up to 3 Watts are possible at frequencies up to 500 Kc/s. 
AMPLIFIERS 

Class A or B amplifiers operating at audio or radio frequencies. 
DRIVER AMPLIFIERS 

Characteristics are ideal for driving Goltop V15 and V30 power 
transistors in push-pull. 

SWITCHING CIRCUITS 

The maximum mean current rating of 2 Amps permits the use of 
large pulse currents as required in servo control systems, 
OSCILLATORS 

Ultra-sonic and low RF power oscillators up to 500 Ke/s. 

D.C. CONVERTERS 

Outputs up to 6 watts per transistor. 

STABILISED POWER SUPPLIES 

Can be used for the series elements of supplies delivering up 

to 2 Amps or as drivers in larger units. 
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coincidence unit 
type 1036c 


The new Dynatron Coincidence Unit 
Type 1036C contains a 3 channel coin- | 
cidence circuit which may be used in 
any one of the following arrangements : 


dN id i’ Xx > 


oy 


% 
" 


I Channels 1 and 2 in coincidence. 
If Channels 1 and 2 in coincidence, the output 


being in coincidence with channel 3. gi 
Til Channels 1 and 2 in coincidence, the output 

being in anti-coincidence with channel 3. 
IV Channel 3 in coincidence with channels | or 2. d i 


V Channel 3 in anti-coincidence with channels 


or 2. : 
The three input channels and the coincidence C 
NUCLEONI c & ELECTRONIC DEPT. mixer are sub-units which are removable from 
Dynatron Radio Ltd., Maidenhead, Berkshire the front panel. The complete unit is con- it 


structed on a 104 inch Post Office rack panel. 


Scalers Pulse Generators - Pulse Analysers - Power Units - Probe Units - Pulse Amplifiers - Instrument Racks 


Another “Winner” for Garrard _ 


THE HIGH QUALITY R.C. 98/4 RECORD CHANGER 


Will play automatically any number of records up to eight of 
any one of the following types at each loading: 10” or 12” at 
\ 78 r.p.m.; 7”, 10” or 12” at 33-1/3 r.p.m.; 7” at 45 r.p.m. . . Manual 
} control for playing records singly. . . All four speeds adjustable 
by a new type of electrical speed control. The adjustment provides 
approximately plus or minus 23% of nominal speed. . . Main 
switch fitted with a specially designed suppressor unit to eliminate 
extraneous noises in the reproducer when the changer switches on or off. . . Supplied 
with two record spindles, one stepped to play records automatically, the other a short 
spindle together with a centre hole adaptor for playing records manually. A large record 
spindle Type LRS3 for playing 7” 45 r.p.m. large hole records is available as an optional 
extra. . . Intermediate Drive Wheel automatically retracts when changer switches off, 
also during speed change. . . Adjustment for pickup stylus pressure. . . Aluminium die 
cast pickup arm incorporating the Garrard plug in pickup feature, facilitates the choice 
of a wide range of pickups. . . Fitted with pickup muting switch. . . Single voltage range 
100-130 or 200-250 volts to order. A.C. only. . . Frequency range 50 or 60 cycles 
according to the motor pulley fitted. . . 


<p arrarad 


An illustrated catalogue of the whole A U D O p E R F E C T ] O N. 


ee ee THE GARRARD ENGINEERING & MANUFACTURING CO. LTD., SWINDON, WILTSHIRE 
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to 102 


We are pleased to announce that our range of 
BTA (1W.) and BTS (4W.) resistors has been extended 
down to 102, We can now supply these resistors from 
stock in the preferred values from 10Q to 22MQ. 


Please write for full details. 


DIU FS eLNT cere! 


DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON W.3. 
VILTSHIRE Phone: ACOrn 2241 Grams: Hivoltcon Wesphone Londoa. 
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—for Industrial Research 


A simultaneous dual-channel 


Tape Recorder 
Series 3C/FN 


‘ta Ferrograph Series 3C/FN, illustrated here, is a 
simultaneous dual-channel instrument, using staggered 
heads, which offers special facilities to those engaged in 
medical, aeronautical and other scientific research. Besides 
the normal ability to record simultaneously time pulses on © 
one track and intelligence on the other, it becomes 
immediately obvious that many forms of comparative 
measurement, stereophonic sound, or indeed, any two 
activities capable of being translated into electrical 
phenomena (within its frequency and phase shift limita- 


tions) can be recorded simultaneously and replayed when y ee. compar able 


required. Thus, the scope of such an instrument, when 


used for Research purposes, is almost unlimited. 
Full details and specification of this and other COKFO Ka fs 
Ferrograph Tape Recorders will be sent on request. g 


BRITISH FERROGRAPH RECORDER CO. LTD., 13! Sloane Street, London, SWI. Tel: SLOane 2214/5 & 1510 
A Subsidiary of Wright & Weaire Limited 


Choose RD Junior... 


Britain’s 


AMPLIFIER 


most popular 


cotton TRY equipment. 


Full Illustrated Literature may 
dactishee be had free and post free on 


Mikel! Control Unit d request. 
FM Unit (Self Powered) 


Corner Horn Enclosur. 


Fitted PM6 Unit 


Table Caine MRMEROGERS DEVELOPMENTS ciectronics) LTD. 


“RODEVCO WORKS” e 4-14 BARMESTON ROAD e CATFORD * LONDON, S£6 
Telephone : HiTher Green 7424 Telegrams : RODEVCO LONDON SE6 


FM UNIT 


Trade and Export enquiries invited. 


UNE, 1958 Jung, 1958 


H.T. Unit D.C. 68 
A general purpose anode and heater 
supply unit giving 250-350 volts 
D.C. at o-150mA and 85 volts D.C. 
for a voltage reference; both of 
these are highly stabilised. There 
are 3 unstabilised 6°3 volts A.C. 
outputs. Particularly designed for 
robustness and absence of ‘ringing’ 
when full load is switched on or off. 
Suitable for 105 to 250 volts A.C. 
45-65 c/s. 


a 


AMPLIFIER 


Armature Supply Unit A.S. 69 
High impedance source for feeding 
| the armature of D.C. Servo motors 
B using the ‘constant current’ tech- 
nique. Nominal output 0.48 or 0.35 
amps. Suitable for 105-250 volts 
B A.C. 45-65 c/s. 


A UNIT 


LTD. 


ON, S.£6 
LONDON SE6 
—-_— 


Servomex Controls Ltd., 
Crowborough Hill, Jarvis Brook, Sussex. Crowborough 1247 
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Build up Gomplex 
Control Systems 
with 


SERVOMEX 


Units 


Ideal for 

experimental use, 
education, and 

for specialised 

“one off’ applications 


windings. Can be 
powered by D.C. 
68 or any other 
coriventional H.T. 
unit. Balanced circuit 
throughout to reduce drift. 
Gain 2 amperes per volt. 


With the aid of these three basic 
Servomex units, servo-control 
systems can be assembled by the 
user to meet his own specialised 
requirements. This will save time 
and money, and will give superior 
reliability since these units have 
already been thoroughly tested in 
our own installations. Write for 
technical data sheets. 


TYPE HOME EXPORT 
SA.61 £17 £17 
DC.68 £35 £40 
AS.69 £22 £27 
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Ther € can be no doubt whatsoever that “Symphony” products 


represent the greatest value-for-money on ite market to-day 


No.I “SYMPHONY ” AMPLIFIER Mk Ill 
With independent and 5 watts output, 

complete control of the 
treble, bass and middle 
frequency 
bands. 


Se 


No.2. ‘‘SYMPHONY ” AMPLIFIER Mk. Ill 
As above, but 10 watts push-pull triode output 


“SYMPHONY ” 

MOTE CONTROL 
Enables the amplifier proper to be set in the 
bottom of a cabinet whilst the controls are mount- 
ed conveniently higher up. 2 GNS_ extra. 


AMPLIFIERS with RE- 


No. 2 PUBLIC ADDRESS AMPLIFIER 
Mk. Il. IS GNS 


No. |. ‘‘SYMPHONY” FM TUNER. 
Switched model 


£15/8/- 


No. 2. 
26 GNS 


“SYMPHONY” AM/FM RADIOGRAM 
CHASSIS, including elliptical speaker 26 GNS 


GRAMOPHONE & TRANSCRIPTION 
UNITS by: Garrard, Collaro, Lenco, Woollett, 
Connoisseur, B.J., etc. 


NORDYK CABINETS. All models stocked. 
INSTALLATIONS IN CABINETS 

We can supply any equipment advertised in any 
cabinet advertised. 

COLUMN LOUDSPEAKER CABINETS 
To meet the new demand for stereophonic re- 
production. 5ft. high, beautifully made in thick 
white-ply (unstained). 


“SYMPHONY” AM/FM TUNER 


Fantastic acoustic results. 
13 GNS 


‘“*“SYMPHONY ” BASS REFLEX CABINET 
KITS. 30in. high, consist of fully-cut, din. thick, 
heavy, inert, non-resonant, patent acoustic board, 
deflector plate, felt, all screws, etc., and full 
instructions. 8in. Speaker Model, 95/-. 10in. 
Speaker Model, 107/6. 12in. Speaker Model, 117/6. 
Carriage 7/6. Ready built 15/- extra. 


WB. PRELUDE CONTEMPORARY Range 
of Cabinets stocked. 

SPEAKERS by: Wharfedale, Goodmans, 
Whiteley (W.B.). Lorenz, Grampion, C.Q., etc, 
“SYMPHONY” TAPE RECORDERS—NEW 
MARK II MODELS with redesigned improved am- 
plifier giving 15 Kc/s response. 


parc cod Portable Model 


price 54 GNs 


ALL-TRANSISTOR 4-SPEED PORTABLE 
RECORD PLAYER. High-Fidelity reproduc- 
tion, ample output, extreme economy (two small 
batteries), outstanding value at 25 GNS. Ideal 
for caravans, boats, country cottages, etc - 
Send 6d. in stamps for new comprehensive Hi-Fi 
Catalogue showing you how to save one-third cost! 


NORTHERN RADIO SERVICES 


Dept. W. I! Kings College Road, Adelaide 

Road, London, N.W.3. PRimrose 3314 

Tubes: Swiss Cottage and Chalk Farm. 
Buses : 2, 13, 31, 113 and 187 


AMPLIFIERS. 


THE BOOKLET & PRICE LIST 


THE WEYRAD AM/FM 


RECEIVER 


THIS RECEIVER WHICH HAS BEEN SPECIALLY DEVELOPED FOR THE AMATEUR CONSTRUCTOR PROVIDES 
COMPLETE COVERAGE OF THE SOUND BROADCAST BANDS—LONG, MEDIUM AND SHORT WAVE AM. 
WITH 87.5-100 Mc/s. V.H.F. FOR FM. WE HAVE PRODUCED A FULLY ILLUSTRATED BOOKLET WHICH GIVES 
INFORMATION ON THE ASSEMBLY AND ALIGNMENT OF THE 4-BAND SEVEN-VALVE RECEIVER, INCLUDING 
CHASSIS LAYOUT, CIRCUITS AND POINT-TO-POINT WIRING DIAGRAM. 


%& ‘“ WEYRAD ”’ B.61 COIL PACK, P.23 I.F. TRANSFORMERS, T.S.61 TUNING SCALE, Q2 LF. 
FILTER, E.822 MAINS TRANSFORMER AND E.823 OUTPUT TRANSFORMER. 


% ALUMINIUM CHASSIS WITH ALL PUNCHING AND BENDING COMPLETE. 
% DESIGNED FOR LATEST TYPE MULLARD VALVES. 
% RECEIVER OUTPUT CAN BE MODIFIED FOR USE AS A RADIO FEEDER FOR QUALITY 


POPPE CECE CEES OSE COCCOOCOOOCOOCO OCT OTT eee 


eee eee eeeeesese 


WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 
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UNDOUBTEDLY... 


“* For inductance or capacitance measurements the measuring 
bridge is energised by the output from a valve oscillator, the 
out-of-balance voltage from the bridge being applied to 

the built-in selective amplifier-detector and 
moving-coil indicator, while for resistance 


nproved am- 


measurements the indicator is used directly as a centre- 
zero galvanometer, the necessary d.c. for the bridge 
being derived from the power pack supplying the 
oscillator and detector used for inductance 


able Model 
54 GNS 


and capacitance measurements.” 


SRTABLE 
reproduc- 
(two small 

NS. Ideal 
etc 
nsive Hi-Fi 

-third cost! 


ICES 


Adelaide 
nrose 3314 
rm. 
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O” of the problems of the age is how to keep 
up with the younger generation. One can 
support the shame of being unable to help with 
homework, but the prospect of having to admit 
ignorance of electronic equipment is intolerable. 
: For instance, what do you know about the Marconi 


| @ Universal Bridge Type TF 868A? Could you im- 
% press our young friend with an authoritative 
description of the instrument’s ingenious mechanical 
| & design which provides single-dial measurement of 
L,C, and R? You owe it to yourself to be really 
DES up-to-date about Marconi Instruments—after all, 
ae they are important tools of your trade. Start with UNIVERSAL BRIDGE 
nine the TF 868A. Our leafletG112 contains full details, Type TF 868A 
and we’ll gladly send you a Copy. Measures inductance or capacitance at 1 or 10 ke/s, 
resistance at dic. Measurement Ranges: 1 HH to 
LF 100 henrys, 1 pyF to 100 uF, 0.1 ohm to 10 MQ. 
ors Q Range: 0.1 to 10 at ke/s, 1 to 100 at 10 ke/s. 
Tan § Range: 0.001 to 0.1 at 1 kc/s, 0.01 to 1.0 at 
10 ke/s. . 
TY 
AM & FM SIGNAL GENERATORS + AUDIO & VIDEO 
OSCILLATORS - FREQUENCY METERS - VOLTMETERS 
POWER METERS - DISTORTION METERS + FIELD 
STRENGTH METERS + TRANSMISSION MONITORS 


DEVIATION METERS + OSCILLOSCOPES, SPECTRUM & 
RESPONSE ANALYSERS - Q METERS & BRIDGES 


MARCONI! INSTRUMENTS LTD: ST. ALBANS HERTFORDSHIRE - TELEPHONE: ST. ALBANS 56161 
London and the South: Marconi House, Strand, London, W.C.2. Tel: COVent Garden 1234 
Midlands: Marconi House, 24 The Parade, Leamington Spa. Tel: 1408 North: 23/25 Station Square, Harrogate. Tel: 67455 
— WORLD-WIDE REPRESENTATION 
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if Sound sense 


-- 
© ae ‘qPout sound value 
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We wouldn’t exactly advise you—a connoisseur of sound—to give your 
ears for a piece of Dulci equipment. But it is a fact that more and more 
enthusiasts are finding out for themselves that when all makes and combina- 
tions of Hi-Fi apparatus have been tested, no manufacturer can offer 
better quality reproduction at more sensible prices. 


DPA 10 Power Amplifier. 
10-14 watts. Ultra linear with choice 
of control unit or pre-amplifier. A 
superb laboratory-designed ampli- 
fier, modern-styled and of precision 
quality for domestic use. Incorpor- 
ates every facility for the repro- 
duction of high quality sound fp oa 
radio, records, tapes or microphone. 
DPA 10 only £12.12.0. 

DPA 10 with control unit £15.15.0. 
DPA 10 with Pre-amplifier £19.19.0. 


oeee Set ON pe beh ee 
combined and self-powere | ‘uner, 

Control Unit and hallo Pre-Amplifier in one GA 4 High Fidelity Amplifier 
chassis, designed in detail for fine performance. with control panel 6in. x 4in., switch matching to Radio, L.P. and 78 r.p.m. 
Seven channel selector matching to L.P. and 78 records. Bass, Treble and Volume controls. Price: £9.9.0. 

r.p.m. Records and Tape Replay. FM (VHF)— 

Short—Medium and Long Wavebands. In- 

dependent Bass and Treble Controls giving 15db DISTINCTLY 
lift and out with indicated level response position. 

Price : £29.3.10 inc. tax. 


THE DULCI COMPANY LIMITED, 97-99 VILLIERS ROAD, LONDON N.W.2. TEL.: WILLESDEN 6678/9 
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QUALITY PRODUCTS 


XB1 Operating voltage range from 9V to 16V. 
Rated current, 300 mA 


bavtts = | 
XBlandXB2 "| 3 


0 280 


pao highly efficient miniature 
arretters can be used in a variety 
of applications ; for example, to regu- XB2 Operating voltage range from 7.4V to 12.4V 
late the heater current of a number Rated current, 305 


of 6.3V 0.3A valves operated from a ono , 1 
suitable supply. They can be moun- | | | 
ted in any position where air can £ om0 


circulate freely. r + ieee 
020 j 


For full details ot these two ‘ 
barretters, send for Data Sheets Z ¥ 4 ss : . se : . 
XB1 and XB2. 


Our Technical Service Department will 
be glad to supply further information, 
and assist in any problems arising from 
the use of Hivac barretters. 


B2 


Limit XA | STONEFIELD WAY - SOUTH RUISLIP MIDDLESEX 
UO A member of the Automatic Telephone & Electric Group. Ruislip 3366 
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CAPACITORS 
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give your 
and more 


1 combina- om 
can. offer Fie, Uti 


| 78 r.p.m. 


THE TRADE MARK OF RELIABILITY 


RODUCTS 


ml for all applications 


J to 12.4V 
TYPES APPLICATIONS 
ea DRY ELECTROLYTIC RADIO AND TELEVISION EQUIPMENT 
METALLISED PAPER (HUNTS PATENTS) ELECTRONIC EQUIPMENT 
METALLISED PLASTIC FILM (HUNTS PATENTS) POWER FACTOR IMPROVEMENT 
a | PLASTIC FILM * FOIL & PAPER CAPACITOR MOTORS * FLUORESCENT LIGHTING 
SILVERED MICA + STACKED MICA PHASE SPLITTING - H.F. AND R.F. HEATING 
CERAMIC * POWER CERAMIC IGNITION AND INTERFERENCE SUPPRESSION 
er TRANSMITTING AND SPECIAL R. F. TYPES TELEPHONE INSTALLATIONS 
mation, 
ng from 
-— A. H. HUNT (Capacitors) LTD., WANDSWORTH, LONDON, S.W.18. Tel: BATtersea 1083 
Ruislip 336 Factories also in Essex, Surrey and North Wales. 
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PRINTED GIRCUITS | 


PIONBER 


— THE NAME OF QUALITY — 


OFFER A COMPLETE SERVICE IN PRINTED 
CIRCUITS WHICH INCLUDES:— 


1. DESIGN & DEVELOPMENT FROM 
SPECIFICATION OR CIRCUIT DIAGRAM. 


2. PROTOTYPE SERVICE. 
3. FULL 


PRODUCTION FACILITIES. 


CAPACITY OF THE COMPANY ALSO 
INCLUDES :— 


4. MACHINE SHOP, & SHEET METAL 
FABRICATION. 


5. PRODUCTION ASSEMBLY LINE. 


PIONEER PRINTED CIRCUITS 
DIVISION OF 


RADAR ELECTRONIC 
EQUIPMENT LTD. 


(AID & ARB APPROVED) 


COLNE-WAY, WRAYSBURY Rd. 
STAINES ° MIDDLESEX. 


Tel :- WRAYSBURY 3194 


JUNE, 1958 


WAFER SWITCHES TO SPECIFICATION 


As we specialise only in the manufacture of small 
quantities of wafer switches (to individual specification) 
we guarantee competitive prices and fast delivery, 


SWITCHES TO PUBLISHED DESIGNS (FROM STOCK) 


G.E.C. 912-PLUS 


Mullard Tape Amplifiers 


SI ‘esznyy® Amplifier ‘‘A” 
/6 pair | ss/se7ja 
S2 (14062/B1) 5e/867/8 \ 32/6 the set 
$$/567/C 
$4 (SS/556/1) ... 11/6 
Amplifier ‘‘B” 
S5 (SS/556/2) 10/6 | SS/567/A a (16/6 


G.E.C. 88-50 Pre-Amplifier 


Input Selector (state number of positions) ...  12/- 
Treble Selector ... 7/9 


Write for Price List and Design Chart. 


SPECIALIST SWITCHES 


23 Radnor Mews - Sussex Place 
London W2 - AMBassador 2308 


Suppliers to the leading electronics, aeronautical and 
automobile companies and to research institutions, the 


G.P.O. and Universities. 


TRANSFORMERS 


for every requirement 


Electronics 
Transmitters 
—@ Radar 

Test 
equipment 
M.V. discharge 
tubes 

R.F. heating 
L.V. heating 


Range 1 volt—35 K.V. 1 M/A—1,000 amps 
STANDARD OR TROPICAL FINISH 


We are on Admiralty and Ministry 
of Supply lists and A.1.D. approved. 


Enquiries to: 


STEWART TRANSFORMERS Ltd. 


| |.75 KILBURN LANE, LONDON, W.10 - LADbroke 2296/7 
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——— These two new instrument tubes 
R S are being produced by ETEL to 
fulfil the requirements of a 
nt variety of applications where 
a 5-inch tube is needed. 
5 Both the 5BUP1 and 5BVP!1 are high quality p.d.a. tubes with flat screens 
| and side plate connections. Their range of operating voltages is wide and 
ers is an important feature of their versatility. 
The screen of the 5BVP1 is aluminized, and the higher operating voltages 
allowed with this tube suit it for recording faster phenomena. 
Full data is available upon request to the address below. 
t 
arge Abridged Data 
Screen Heater 
n Pl green fluorescence medium persistence Vh = 6.3V Ih = 0.55A 
of (The screen of the 5BVP1 is aluminized.) Typical Operation 
n g Other screens are available to order. 5BUP1 SBVP1 
- Val .. .. 2,000V 4,000V 
, Capacitances Va2 500V 1.000V 
/ amps X1 to X2—1.7pF (for focus) approx. approx. 
| Y1 to Y2—1.7pF Vas .. .. 2,000V 4,000V 
One X plate to all other electrodes less Vat .. .. 4,000V 8,000V 
ry other X plate—4.0pF. Ve .. .. -28to-60V -56 to -120' 
One Y plate to all other electrodes less Sx .. .. 035mm/V 0.17mm/V 
od other Y plate—3.0pF. Sy .. .. 0.58mm/V 0.29mm/V 
roa ETEL CATHODE RAY TUBES 
NIC TUBES LIMITED 
.2296)7 ¥ ELECTRONIC TE 
eae : 


KINGSMEAD WORKS - HIGH WYCOMBE - BUCKS - TEL: HIGH WYCOMBE 2020 
ELT Ga 
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MODEL PB 409 (illustrated) 28 GNS. 
A High Quality Radiogram repiacement Unit 
© 9 valves @ 6 watts Push-Pull output @ Negative Feedback 


© 4 wavebands including VHF © Quick action Piano Key selectors 
© Separate Bass and Treble controls © Magic Eye 


MODEL AF 105 £37 
AM and FM Tuners and High Fidelity Amplifier 
on one compact chassis 


@ 10 valves © 10 watts Push-Pull output @ 20 dB Negative Feed- 
back ® 5 wavebands including VHF @ Independent wide range Bass 
and Treble controls with visual indicators @ Magic Eye 


WIRELESS WoRLD 


Qunstiong AM/FM Radiogram chassis 


WHETHER YOU REPLACE THE “WORKS” 
IN YOUR RADIO OR RADIOGRAM ... 


WHETHER YOU BUILD A NEW RADIO- 
GRAM THAT IS ALL YOUR OWN WORK... 


WHETHER YOU CAN’T BE BOTHERED 
WITH THE WOODWORK AND JUST PUT 
IT ON A SHELF... 


AN ARMSTRONG IS THE ANSWER. 


[ Post this coupon or write for descriptive literature | 
| and details of Home Trial facilities, Credit terms and | 
| Guarantee to Armstrong Wireless and Television Co. | 
Ltd., Warlters Road, Holloway, N.7. | 
Tel : NOR 3213 BLOCK CAPITALS PLEASE | 


{ Demonstrations at our Holloway Showroom 9-6 
Weekdays and Saturdays. WIN 


ELECTRONIC ENGINEERS 
& TRANSFORMER SPECIALISTS 


TRANSFORMERS 
Up to 50 K.V.A. 


F.H.P. MOTORS 


ELECTRONICS 


Your enquiries are invited and 
we shall be pleased to supply you 
with a complete catalogue. 


ANDEC LIMITED 


A.1.D., A.R.B. approved 


BENNET ROAD - READING - ENGLAND 


Tel. 82401 /2 


ASK ARTHURS FIRST 


LARGE STOCKS OF VALVES and C.R.T.s. METERS, 
Avo, Advance, Taylor and Cossor Oscilloscopes in 
stock. AMPLIFIERS, Leak, Trix and Quad. GRAM 
UNITS, Garrard and Collaro. Collaro TRANSCRIP- 
TION UNIT 2010PX. 

LOUDSPEAKERS, Gocdmans, Wharfedale, WB Tannoy 
and leading makes. PICK-UPS and STYLI of most 
makes. TAPE RECORDERS, Grundig, Philips, Truvox, 
Playtime and Ferrograph. 

LATEST VALVE MANUALS 


10/6; Osram and Brimar No. 6, 5/- each; 
Osram Part 2, 10/-. 


Postage 9d. each extra. 
PARTICULARS ON REQUEST 
Terms C.0.D. OR CASH with order. 


Mullard, 


EST. 
919 
ARTHUR GRAY, LTO. 


pRoPs: 


GRAY HOUSE 150-152 CHARING CROSS ROAD, LONDON, W.C2 
TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON 
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erature | 
ms and | AN INSTRUMENT RANGE = 
ion Co. 
ton Co, | IN KIT FORM i 
5 PLEASE | : 
| Q. Why has Cossor Instruments decided 
nooesennal l upon this innovation ? 
sacosuanel | A. To make available a range of first-class 
measuring instruments at a considerable 
sere ae | saving in cost to the Buyer. 
9-6 { 
WIN | Q. Are Kit instruments inferior in perform- 
weal ance to their Factory-built equivalents ? 
A. Certainly not. If assembled and wired 
exactly in accordance with the Manual 
——_ of Instructions. 
} Q. A certain skill must, surely, be required 
T to build these instruments ? 
A. None beyond the ability to use a small 
soldering iron. 
TERS, i Q. How can a performance specification be 
i maintained without setting up test equip- 
ad ment ? 
ain, A. Largely by the use of PRINTED CIR- 
ae CUITS which allow no interference with 
the layout of critical parts of the circuit. 
anno’ 
- pe! Q. How many Kit instruments are at present 
available ? 
Byars Model 1071K Double Beam Kit Oscilloscope A. Three. Two Oscilloscopes, a Single- 
Li : Beam and a Double-Beam, and a Valve 
ist Price £69.0.0. Voltmeter. Others will follow shortly. 
each; Hire Purchase Facilities. R ; 
a is Q. Could I have more information on these 
Trade terms on application. interesting instruments ? 
A. With the greatest of pleasure. Just write 
to: | 


ee 


. SSOR = istruments Limite 


The Instrument Company of the Cossor Group 


YN ONDON COSSOR HOUSE - HIGHBURY GROVE - LONDON, N.5 
ee Telephone : CANonbury 1234 (33 lines) Telegrams : Cossor, Norphone, London Cables : Cossor, London 
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ROM a wide inquiry conducted among enthusiasts and trade 

experts, we have obtained a more accurate insight into the needs 
of music lovers than ever before. The result . . . our latest Hi-Fi 
amplifier— 
THE NEW GRAMPIAN “ TEN-FIFTEEN ” AMPLIFIER 
This unit contains the up-to-the-minute developments in reproduc- 
tion equipment for modern recording methods. Designed for luxury 
listening, the ” Ten-Fifteen ” produces a 10-watt output with a peak 
of 15 watts. There is a selection of three output impedances stabilised 
for long loudspeaker lines and electro-static speakers. Improved 
performance is given by the ‘‘ grain orientated ” output transformer, 
CONTROL UNITS (with or without preamplifier) 


CONTROL UNIT 580: for ail high output crystal and magnetic pickups, 
fitted with a mains switch, pilot lamp, compensated volume 
control, bass and treble tone controls and six-position selector 
switch giving necessary compensation for R.I.A.A. and FS, 
, LP records, 78 new and 78 old recordings, radio and 
tape inputs. 
CONTROL UNIT 582: with preamplifier for control flexibility is fitted | 
with a compensated volume control and has provision for a microphone, 
can be used with any type of pick-up including low level reluctance types, 
There is a two-stage feed-back amplifier providing the correct compensa- 
tion for 333, 45 and 78 r.p.m. recerds, with independent bass and treble 
controls allowing complete tonal balance to be obtained. Separate input 
sockets are fitted at the rear for pick-up and radio whilst two variable 
controls are provided so that input level may be correctly adjusted. Two 
jack sockets are fitted on the front of the panel for tape input and output, 
for use in conjunction with a tape recorder having a built-in amplifier. 
The 582 is fitted with a mains switch and pilot lamp. ‘‘ Ten-Fifteen” 
Amplifier complete with 580 Control Unit, } 
price complete £2410 0 | 
Ten-Fifteen Amplifier comp’ete with 582 pre-amplified control 
price complete £30 0 0 


Please write for leaflet on the complete Grampian 
high fidelity range. 


GRAMPIAN REPRODUCERS LIMITED 


a 
17 HANWORTH TRADING ESTATE - FELTHAM - MIDDLESEX - ENGLAND rampian 
Telephone : FELtham 2657 Cables : Reamp, Feltham 


EDDYSTONE COMMUNICATION RECEIVERS 


r——M. R. SUPPLIES Ltd.— 


(Established 1935) 


Offer only first-class material at the most attractive prices and with prompt delivery. 
Careful packing. Satisfaction assured. Prices nett. 

EXTRACTOR FANS. Very well made units at much below normal price. 200/250 
v. A.C., induction motor, silent running, no interference. With mounting frame and 
back grille, ready for easy installation. With 8in. impeller, 12,000 c.ft./hr., £5/5/-. 
With 10in. impeller, 15,000 c.ft./hr., £5/12/6 (despatch of either 3/6). 

STUART CENTRIFUGAL PUMPS. All models from stock, 230/250 v. A.C. Com- 
plete direct-coupled motor-pump units, easily installed (full instructions with each). 
Examples: No. 10, duty 120/40 g.p.h. 5/20ft. head, £8/10/- (des. 3/6). No. 12, duty 
600/200 g.p.h. head—a very efficient unit, £11/10/- (des. 4/-). Other models 
up to 2,000 g.p Also available certain models with stainless steel pumps. Please 
enquire. 


SYNCHRONOUS TIME SWITCHES (Sangamo). 200/250 v. 50 c. In compact black 


plastic housing 4in. dia. by 3 tin deep, providing up to three on/off operations per ’ : 

24 hours, with day-omitting device (nse optional). Capacity 20 amps., therefore Model 840A illustrated 

suitable for numerous electrical devices—radio, tape recorders, imn&rsion heaters, Cash Prices and Statutory Terms 

electric fires, etc. Undoubtedly the finest value being offered today, 25/8/6 (des. 2/-). 8 Monthly 
SYNCHRONOUS TIMER MOTORS. 200/250 v. 50 c. Compact units 2} x 1} x 1}in. Deposit Payments of 
with lin. shaft proj. Seli-starting, high torque, 6 r.p.m. Suitable also for display i) £3 14 6 £3 
turntables, 57/6 (des. 1/6). Also Sangamo SYNCHRONOUS TIMER MOTORS, 0 44 16 £4 1 6 
200/250 v. 50 c. Final speeds available from stock: 1 r.p.m., 1 r.p.h. and 12 r.p.h., 0 468 4 46 8 4 
any one 37/6 (des. 1/6). 0 £9 0 4920 
GOVERNED MOTORS (Croydon). 200/250 v. A.C./D.C., 1/20th H.P., fitted centri- 0 £12 16 8 £12 16 8 
fugal governor controlling speed to 2,000 r.p.m. Length 7in. with shaft proj. ljin. 0 £14 00 £14 0 0 
Limited offer of expensively made units at only 62/6 each, brand new (des. 3/-). ° > ome ; 

SHADED POLE INDUCTION MOTORS. Our comprehensive range of these useful Cash price if paid in 6 months by Bankers’ order. 

motors (as listed in previous advertisements) now includes a limited offer of Metro- Carriage paid per passenger train. 

Vick, 200 250 v. A.C., 1,200 r.p.m., very silent rumming, with mounting flange— Mode! 840A is for A.C. or D.C. 110/250 v.; 750 and 680X 110/240 v. 


right for tape recorders. Brand new, 27/6 (des. 2/-). 
G.E.C. OUTPUT TRANSFORMERS. Tapped 2k, 4k and 8k ohms impedance to 


2-4 ohms speech coll Suitable for push-pull, 5 watts rating. New, in makers’ car- 


A.C. These sets are the choice of the discerning professional and 
amateur users Descriptive literature gladly forwarded. 


tons, 8/6 (des. 1/6) Latest EDDYSTONE Component Catalogue |/-. 
MORSE PRACTICE cere High-grade key and buzzer on baseplate, taking Th 
standard 4} v. box battery. 7/6 (des. 1/6) e 
MINIATURE BLOWERS. 2/24 v. D.C., 3in. long, 3in. dia. Powered by P.M. motor. —- 
2in. long by l}in. dia. 17/6 (des. 1/6). 
COMPLETE SEWING MACHINE MOTOR OUTFITS. Definitely no better job at Eddystone 
any price. We have large sales from recommendations. 200/250 v. A.C./D.C., fit- Se RREEERERREEREE } 
ted with latest radio/TV suppre ssors, including moter with fixing bracket, foot x | 
control, needle light ‘with witch, belt, etc., and instructions for fixing to ANY ; | 
machine. We still offer the complete outfit for only 26/15/- (des. 2/9) Specialists 
Oe 
F.H.P. GEARED MOTORS 
We enjoy the highest reputation for rapid delivery of sinall GEARED MOTORS | 
of the highest grade, with a remarkable selection from stock. Variable speed series 
wound and constant speed, capacitor/induction models, all reversible. Final speeds 
from 1 r.p.m. up to 840 r.p.m. and final torques up to 75Ib./in. We have the pleasure . 
of supplying these units to most of the large industrial concerns. Full details are | 
given in our List GM/357—copy sent on request. 
55 COUNTY ROAD, LIVERPOOL, 4 
M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1 Toleohenes ANTARE 1448 ESTAB. 1935 


Telephone: MUSeum 2958 CALL US ON TELEX. 62-244 
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Especially 
designed for 
printed 


: circuits... 


| Plessey |Electrolytic — 
: jm. Capacitors 


Bee A special range of Pleasey electrolytic capacitors 

as is now available for vertical mounting in printed circuits. They plug 
ed directly into panels and the protruding tags do not require 

Be forming or bending but simply snap into the pierced holes and 

is force the soldering surface into direct contact with the printed copper 
es wiring. Due to the unique design of these capacitors, it is impossible 


to bridge the contacts during soldering operations. Mounting is foolproof 
and extremely simple because of the special tag arrangement. Soldering 
and removal of units is easily achieved without disturbing associated 
components or causing inadvertent damage. Produced for either. 

manual or automatic insertion, printed circuit capacitors by Plessey 

are supplied in three different can dimensions : }’, 1” and 13” diameters. 


Those interested in the application of these outstanding 
components should request a copy of Plessey Publication No. 908. 


se SWINDON COMPONENTS DIVISION 
rete THE PLESSEY COMPANY LIMITED - KEMBREY STREET - SWINDON - WILTS - Telephone 6211 


Overseas Sales Organisation: Plessey International Limited + Ilford + Essex - Telephone Ilford 3040 
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MUREX sintereD PERMANENT MAGNETS Pronteee 


JUNE, 1958 


in this new FATIGUE METER made by Mechanism Ltd. 


Actual size 
2°) 


of Magnet 


Lada A a 


Murex ‘Sincomax’ 
magnets are used to 
meet the need for 
low leakage, high flux density, 


a % 


MUREX LIMITED (Powder Metallurgy Division) RAINHAM 
Telephone : Rainham, Essex 3322. Telex 28632. Telegrams : Murex, Rainham-Dagenham Telex 


A 
BRAND NEW 
TWELVE 
CHANGE-OVER 
RELAY 


Latest of our enormous 

range of 3000 Type Relays 

Contacts: Up to 12 sets forlight 
1-0 Amp). Up to 8 


KEYSWITCHES —— 600 and 
HIGH-SPEED TYPE 
Relays to specification. 


PROMPT DELIVERY 
THE KEYSWITCH CO. 


126, KENSAL ROAD, LONDON, W.10 


«phone LAD 0666, 464¢ Gre } 


Home & Oversea ve nhHM 


LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1. 


ole) and magnetic stability. 
re) Technical representatives are 
always available for consul- 
oe) : 
tation and advice. 
ESSEX 


7 Telephone: EUSton 8265 


HI-Fl EQUIPMENT 
(CABINETS See page 52) 


RADIO CHASSIS 


Empress 9-valve de luxe AM/ 
FM with two speakers 26 gns. 
Empress 6-valve AM/FM with 
10in. speaker ......... 22 gns. 
Empress 6-valve de luxe AM/ 
FM self-powered tuner 22 gns. 
Empress FM Tuner £€13/15/- 
Empress 5-valve AM £14/5/- 


Armstrong PB 409 9-valve AM/FM 6-watt push-pull ......... 28 gns. 
AF 105 10-valve AM/FM 10-watt push-pull ...........200s00 437 0 0 
DULC 
FES APTEM 3 Wavebands .....0000cc.cccccccsccccvccscscoccooesenes 17 0 
H.4 AM/FM 4 wavebands ................2.06 6 6 
H.4.PP AM/FM push-pull 4 waveband 3 10 
H.4.T2 AM/FM self-powered tuner ......... i9 0 
H.11 AM/FM tuner with pre-amplifier ... 3 10 
FM sell-powered Cue? ......ccccccccoccescccsccccccscccsccscescoces 10 3 
AUTOCHANGERS TRANSCRIPTORS 
Garrard Garrard 301 ...... £26 8 3 
a mia eeceneee sens pid . : Connoisseur ...... £28 11 0 
RC 120/4 ......... €12 17 2 Goldring-Lenco 56 £23 7 10 
Collaro latest ... £9 19 6 Collaro 47200 ...... £19 10 0 
B.S.R. Monarch ... £815 0 | Collaro AC4/564... £9 7 0 


FERROGRAPH TAPE RECORDER 3A.N..............-+ 79 gns. 


Tape Decks with Pre-Amplifier, absolutely complete ready to 
connect to radio or amplifier: 


Coblaro/PMagnafon Mi. NV ........ccccccssccccccescscoscsccccoces 40 gns. 
Telefunken £47 A 0 
Brenell Mk.5 Tape Deck 28 g 
Truvox Tape Deck 29 gns. ...... with type ‘K’ amplifier £50 7 ‘0 
DESO Tape DOCK 1.9 nc. csccsccccccsccoccccsscesccccssesecscsscee 21 gns. 
Weoartte Tape Deck BC ..cccsccecccsccccccccccsccccessccscosccese £45 0 0 


Send for Catalogue of complete range of Hi-Fi Equipment 
Cabinets, etc All available on easy Hire Purchase. 


LEWIS RADIO 


120 (Dept. 658), Green Lanes Palmers Green, N.13 
(Nr. Cock Tavern) Tel.: Bowes Park 1155/6 
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GECALLOY 


LLALAL PL AL LAL 


screw cores 


Gecalloy screw cores for Radio and Television application provide an inexpensive 


and simple method of inductance adjustment. 


Moulding in three types of insulated powdered iron produces cores with 
the highest resistivity, ideal for H.F. and V.H.F. working. 


Available in three grades: M.E. for frequencies from 100 Kt/s to 50 Me/s 
M.F. for frequencies from 5 Mc/s to 200 Mc/s 
M.A. for frequencies from 50 Mc/s to 300 Mc/s 


A comprehensive range of bobbins also available 
Write for leaflets giving full technical details. 


SALFORD ELECTRICAL INSTRUMENTS LIMITED 
(COMPONENTS GROUP) 
TIMES MILL -: HEYWOOD : LANCASHIRE _ Tel: Heywood 6868 
London Sales Office: Tel: Temple Bar 4669 


A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


AMPLIFIER 


BIREP ccoccecccosceee 
fier 


amplifier 


Moving Coil 


FM TUNER 


We can also offer the best prices 
for your old Leak equipment in 
part exchange. 


WIRELESS WorLD 


CITY SALE & EXCHANGE LTD 


Leak T.L.12 plus — am- 
Leak Varislope Il! pre-ampli- 
15 gns. 
Leak Point One plus 
12 

Leak Trough Line Tuner 
£35 10 0 
Pick-up 
12 


diamond stylus ... £ 
Matching es 


IF YOU WANT IMMEDIATE DELIVERY, BEST 
TERMS AND FIRST CLASS AFTER SALES 
SERVICE, BUY YOUR LEAK HI-FI EQUIPMENT 
FROM US 


PRICES ARE AS 
FOLLOWS 


gns. 
pre- 

gns. 
with 
Se 

Is 0 


TO HOUSE THESE UNITS WE CAN OFFER THE FAMOUS SOUTHDOWN CABINET, IN 
WHICH THIS EQUIPMENT WAS DEMONSTRATED AT LAST YEAR’S AUDIO FAIR. THE 
PRICE OF THIS HANDSOME PIECE OF FURNITURE IS £22 10s. Od. 


If you are in London, why not come along to our Fleet Street 
showrooms where this equipment is always on demonstration. 
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The High Fidelity 
Specialists 


GRAMOPHONE PICK-UP 


Write or telephone for further 
details. 


93-94 FLEET STREET, LONDON, E.C.4 


Phone: FlEet St. 9391/2 


EXECUTIVES REQUIRE 
GRISP, CONCISE 
REPORTS— DICTATE 
THOSE DETAILS IN 
YOUR CAR! 
VALRADIO DC/AC 
CONVERTERS 

MAKE DICTATING 
MACHINES AND 
TAPE RECORDERS 
MOBILE 


For use too with Record 
Changers, Radiograms, 
Electric Gramophones, Television 
Receivers, and T.V. from country 
house lighting plants. (Prices accord- 
ing to instrument.) 
INPUTS . ENTREES . ENTRADAS 
6, 12, 24, 32, 50 110 or 200/250 v. 
OUTPUTS . SORTIES . SALIDAS 
110 v. or 230 v. AC, 50 or 60 c/s. 30 to 300 w. 
Prices DC/AC Converters: 

From £3/18/——for Small Motors. ? 

From £12/15/—for Radiograms (including 3-speed Types). 
Units complete and ready for use VALRADIO. Write for 
descriptive folder, WW/C. ACCEPTED AS THE STANDARD by RADIO 
MANUFACTURERS, the Trade and the Aircraft industry. 


Les rapports destinés aux chefs de service doivent étre rédigés d’une 
fagon bien concise—dictez-les done dans votre voiture! 

Les convertisseurs C.C./C.A. ‘““VALRADIO”’ consentent la mobilité aux 
machines 4 dicter et aux enregistreurs sur bandes. 

Ils peuvent également étre utilisés pour changeurs de disques, appareils 
combinés, électrophones, téléviseurs, etc., partant d’installations d’élec- 
tricité, particuliéres. 


Las relaciones destinadas a los jefes tienen que redactarse de modo muy 
conciso—dictenlas en el coche! 

Los inversores C.C./C.A. ‘‘VALRADIO"’ les prestan movilidad a las 
maquinas de dictar y a los grabadores de cinta. 

También pueden utilizarse para cambiadores de discos radio-combinados, 
graméfonos eléctricos aparatos de televisién, etc., aprovechando las in- 
stalaciones eléctricas privadas. 

Specialist in converters since 1937. VALRADIO LIMITED, 
BROWELLS LANE . FELTHAM . MIDDX. Phone: Feltham 4242/4837 
OVERSEAS ENQUIRIES TO:—DEMANDES D’OUTRE-MER A :— 

TODA INFORMACION DE EXPORTACION HA DE PELIRSE A:— 
E.M.1. SUPPLIES LTD. . HAYES . MIDDLESEX ENGLAND 
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KEEP YOUR LP’s 
LONGER PLAYING 


Longer Record 
Life 


G.B.Cc. RECORD 
SPRAY coating 
keeps dust off— 
gives record neu- 
tral surface that 
won’t attract charg- 
ed dust particles. 
Truer Tone 
G.B.C. RECORD 
SPRAY gives better 
tone—keeps grooves 
clean of microscopic 
bits of dirt—lets 
needle pick up true 
quality of record— 
fills up old scratches. 
Keeps Your 
Records Clean 

3 RECORD 
lengthens 
life—re- 
dxces scratching by 
eliminating zrit — 
lubricates groove 
letting needle really 
finat ciently over 
the record. 


G.B.C. RECORD SPRAY 


16/6 inc. pur. tax. 


Recad Spray 


FOR 
NEW AND OLD RECORDS 


TE lll h dl htddtlded del debtbddebtettebetebetbleblelelelatel } 
* GBC. RECORD SPRAY, Dept. R/S., . 
« 119, Edgware Road, London, W.2. H 
= Please send me free illustrated coloured ieaflet, H 
. 
s 
s 


. Dept. R/S, 119 EDGWARE 
ROAD, LONDON, W.2. 
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7 DIPLEXER/TRIPLEXER 


FILTER UNIT FOR COMBINING OR DIVIDING 
BAND I, II ¢ III AERIAL DOWNLEADS 


\ * HIGH “«Q” CIRCUIT with all “OPEN” 
components. 
ass, % FULLY INSULATED resilient snap-on 
No. 886499 cover. 
further 
%* MAXIMUM ATTENUATION of Un- 
— wanted bands. 
1/2 Now supplied aided os * MINIMUM INSERTION LOSS. 
oe ae * EASY TO CONNECT—standard co- 
| DISPLAY CARTON axial socket and cord cable-grips. 
png Ss eae * ANY SIZE of DOWNLEAD—coc-axial 
each individually or twin feeder cable. 
boxed with COMPLETE 
co-axial plu Z pe 
iit ~ gm STANDARD 
fixing screws Sa COAXIAL 
and fitting BICELFLUX y er PLUG 
instructions ENWAMELLED ACY a 


= ANY SIZE 


eo OF COAXIAL STANDARD 


COAXIAL 
SOCKET 


SILVERED 
CERAMIC 
CAPACITORS 

DS 

“= 

: STANDARD Co-axial PLUGS & SOCKETS AS FITTED TO THE NEW Y3 

- CO-AXIAL PLUGS Cat. No. TVP/I d 

7 CO-AXIAL SOCKET Cat. No. tvsj1 2OTH 8 each 

gece To RECMF Specification 

|G WARE 

a ANTIFERENCE 


LIMITED DEB 6687 


ANTIFERENCE LTD - BICESTER RD - AYLESBURY « BUCKS : Tel. Aylesbury 2511 (6 lines) 
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NEW enlarged edition of a hook that 
has already sold over 170,000 copies 


Foundations 
of Wireless 


7th Edition by M. G. Scroggie B.SC. M.1.E.E. 


Now virtually a new book, this 7th Edition has been almost entirely 
rewritten, and much material added to bring it completely up to date, 
In an easy style, it covers the whole basic theory, starting from the 
most elementary principles. It deals with receivers, transmitters, 
amplification, valves, transistors, aerials, power supplies, and other 
aspects of the subject. More emphasis is now made on f.m. and 
v.h.f., and cascade v.h.f. amplifiers, colour television, e.n.t. generators 
and transistor d.c. voltage raisers are included for the first time. 


388pp 278 diagrams 
15s net by post 16s 40 


from leading 
booksellers 


Published for “Wireless World” by 


ILIFFE & SONS LTD 
DORSET HOUSE STAMFORD STREET LONDON S.E.I 
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POST OFFICE TYPE 
3,000 and 600 RELAYS 


Specialists in tropical and Services iung'e finish. 
Guaranteed to full A.I.D. and I.E.M.E. standards. 
Prompt Deliveries. Prototypes 7 to 10 days. 

Post Office approved. All relays cuaranteed made in our own works. 
P.T.F.E£. insulation now available 


Manufacturers to H.M. Government Departments and leading Contractors 
L. E. SIMMONDS LIMITED, § BYRON ROAD, HARROW, MIDDX. 
TELEPHONE: HARROW 7797/9 TELEGRAMS: SIMRELAY HARROW 


can be 
seen and 
heard at 


Incorporates the 
latest Collaro 
Mark IV Tape 
Transcriptor 


also 


GRUNDIG 
TRUVOX 


Call in and see us or 
write for details of 
your requirements. 


_ 
Radio Centre Ltd. 


High Fidelity and Tape Recording 
Specialists. 


QUULUUEVA NEUADD EEO DATTA 


All famous makes of Tape 
Recorders including 


Esai 727 


@ 3 hours playing time 

@ 3 watts output 

@ Numerical position indicator 
@ Completely automati 


r 


A 3 speed recorder giving up to 3 
hours continuous playback with 
instantaneous track reversal. Sup- 
plied fitted in contemporary-styled 
suitcase with spool of tape. Micro- 


phone 55/- extra. 
44 Gns. 


33, TOTTENHAM COURT ROAD, 
LONDON, W.1. 
Telephone: MUSeum 6667, 
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y. {Doing Pulsed or “Fast” Circuit Work? 
Opies g 
J 
w 
» 
. I cps to | MC; 0.02 usec rise time 
-hp 211A Square Wave Generator. Versatile, wide range 

entirely instrument for testing oscilloscopes, networks, video and audio amplifier 
to date performance, modulating signal generators, measuring time constants- 

5 Offers simple control of electronic switchers; is also convenient for 
— the indicating phase shift, frequency response and transient effects. 

P q P 

oe Special features include two separate outputs—a 7 volt, 75 ohm 
d other circuit for television work and a 55 volt, 600 ohm output for high 
m. and level work. Both outputs offer full amplitude variation. May be 
1erators operated free-running or externally synchronized with positive going 
¢ time pulse or sine wave signal of 3 volts minimum amplitude. Compact, 

5 weighs only 25 lb. Price £109. 

S.E.I 


0.07 to 10 sec pulses, 0.02 usec rise time 


-hp- 212 A Pulse Generator. Time saving basic instrument for 
radar, television and other “ fast” circuit work, including testing 
rf amplifiers, filters, band pass circuits; oscilloscopes and peak measur- 
ing equipment, pulse modulating uhf signal generators. Offers 
positive or negative pulses of 50 watts amplitude, delay and advance 
syne out circuits for synchronizing to other circuits, direct-reading 
pulse length control, high quality pulses with 0.02 rise and decay, 
flat top and minimum overshoot. Jitter less than 0.01 usec. Permits 
delivery of accurate pulses to end of long transmission lines; if line is 


correctly terminated, pulse shape is independent of line length, sync 
conditions, input voltage or output attenuator setting. Internal 
impedance 50 ohms or less, either polarity. Repetition rate, internal 
sync 50 to 5,000 pps, external sync 0 to 5,000 pps. Available for 
rack mount. Cabinet model £232. 


ator | HEWLETT-PACKARD COMPANY 


Represented by 
ip to’3 Delivered in U.K. plus duty if applicable. LIVINGSTON LABORATORIES LTD. 
¢ with Data subject to change without notice. RETCAR STREET, LONDON, N.19, ENGLAND. 
-styled Tel.: Archway 6251 
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THE D-C-R 12°8 | 


Although the combination of a 12in. and 
8in. speaker in crossover is not so popular 
as it was some years ago, we not only 
continue to keep this design current but 
have actually revised it. There is still 
quite a large number of music lovers 
who have this combination, and one or 
two of these have already discovered 
with delight how much better their old 
friends sound in a housing which really 
does take care of their performance. 

The main point of our revision was to 
make the anechoic chamber for the 
treble speaker large enough to take the 
94in. Goodmans Axiom 80 speaker, and 
this well-known unit supported by a 
12in. speaker for the bass makes a 
combination well up to the most exacting 
modern standards. 

This is the first mention in our announce- 
ments of an anechoic chamber. The 
anechoic effect is achieved partly by 
appropriate shaping of the chamber and 
partly by the use of thick felt lagging 
boldly corrugated. The gain in sheer 
transparency, and distinctness of small 
sound effects, that is achieved when a 
treble speaker is mounted with this 
degree of purposeful care has to be heard 
to be believed; but no one who has 
carried out a direct comparison between 
a treble speaker so housed and one which 
has hard reflecting surfaces too near to 
the back of the cone is ever likely to 
forget the difference. 

The upper chamber is also able to 
accommodate many of the smaller tweeters 
available today in addition to the 8in 
speaker so that the DCR 12.8 can figure 
on appropriate occasions as DCR 12.8.T. 


| 
1, D.C.R. 15.8.T. 4. D.C.R 12.8 | 
2. D.C.R. 15.P.M.T. 5. D.C.R. 12.T. so ai | 
3. D.C.R. 15.D. 6. D.C.R, 12.D 
| 
} 


7. D.C.R. 12 Minor 


E-M:G i 


HANDMADE GRAMOPHONES LTD. | 
6 Newman Street W.1 
MUSeum 9971 


\ 
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PRESSED METAL COMPONENTS FOR 
ELECTRONIC & RADIO INDUSTRIES 


Chassis, Cases, Panels and associated fixing brackets 
tooled and manufactured to customer’s specification. 
Components produced from steel, aluminium, brass, 
phosphor bronze or nickel silver. Components sup- 
plied self colour, plated and/or stove enamelled. Many 
standard tools are available in stock. Write, phone 
or call without obligation. 


Why not let us solve YOUR problem now? 
SURREY STEEL COMPONENTS LTD. 


74-76 Church Street, Barnes, London, S.W.13 
Phone: RIV 6673/4 


FREQUENCY METERS 


SIZES: 21” to 8” 
UP TO 5000 CYCLES 


PROMPT DELIVERY 


EPICS 


also the new SYNCHROSCOPE and Phase 
SEQUENCE METER both up to 5Kc. 


and full range of Switchboard instruments 
Ask for illustrated Catalogue 


THE ELECTRICAL INSTRUMENT 
CO. (Hillington) LTD. 
HILLINGTON GLASGOW 


London steckists, H. A. Patterson & Ptnrs., Ltd., 
Oxford House, 23 West Wycombe Rd., High Wycombe. 
Telephone: High Wycombe 2769 
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THE LONG PLAYING RECORD 
LIBRARY (Selective) CLASSICAL 
CATALOGUE & HANDBOOK 
FOR 1958 

INCLUD 


NG 
POSTAGE & PACKING 3/6 POSTAGE & OPACKING 


EASILY THE BEST VALUE IN THE 
GRAMOPHONE WORLD TODAY AND AN 
ESSENTIAL PURCHASE FOR THE RECORD 
COLLECTOR AND AUDIO ENTHUSIAST 


CONTENTS 


@ A selective list for all the L/Ps of good music 
well reviewed by the critics—over 4,000 record- 
ings listed. 


@ A basis for a 1958 record collection—1!00 recom- 
mended L/Ps. 


@ 50 L/Ps specially suitable for demonstrating high 
fidelity equipment. 

@ The care and reproduction of L/Ps. 

@ Groove jumping and groove repeating. 

@ The use of amplifier controls. 


@ Full details of Library membership (at approx. I/- 
per week each L/P itn 


<ORY ¢ 
qr %6s5 


THE LONG 
PLAYING 


FACTORY FRESH 


RECORD 
LIBRARY 


SALES ~, St |” SERVICE 


ALL NEW L/Ps SUPPLIED TO ORDER BY THE LONG 
PLAYING RECORD LIBRARY ARE NOW TREATED 
BY THE ‘‘ PARASTAT ” PROCESS AND THUS BECOME 
PERMANENTLY ANTI-STATIC AND RESISTANT TO 


DUST. 

OTHER FEATURES OF THIS UNIQUE SERVICE ARE: 
Any record purchased is not only a brand new, guaranteed un- 
played factory copy but it has been obtained from the manufac. 
turers by special order for the purchaser. Besides being un- 
blemished the disc is also as up-to-date a pressing as currently 
available in this country. This is tremendously important when it 
is realised that many of the older L/Ps (especially Decca) are 
currently being recut from the master tapes by the manufacturer: 
with marked impr it in reproduction 


ANNOUNCING 
THE MACKIE PARALLEL TRACKING ARM 
Offering at last to the audio-connoisseur, perfect 
radial and tangential tracking. 


@ The arm is carried on two steel balls only, thus 
reducing bearings friction to an absolute minimum. 


@ Side pressure on stylus—virtually nill. 
@ Stylus and record wear reduced almost to a point 


SEND 3/6 

THE L/P RECORD LIBRARY 

FOR YOUR COPY SQUIRES GATE, STATION APPROACH 
NOW 


BLACKPOOL, LANCS. 


ef non-existence. 
@ Armliength of 2” eliminates 
inertia. 
@ Usable with any cartridge. 
(Send s.a.e. 24 for introductory leaflet) 


MODERN ELECTRICS LTD 


1644 CHARING CROSS ROAD, LONDON, W.C.2 


CABLES: MODCHAREX, LONDON 


TELEPHONES: TEM 7587 & COV 1703 


LONDON’S LEADING TAPE RECORDING 


Appointed Agents for 


SPLICERS 
JOINTING-COMPOUNDS 


712 


SPECIALISTS 


18 


various types of 


various types of 


LOUDSPEAKERS 


00 


Send stamped, addressed 
envelope for our complete 


* Prompt attention to post orders 


list of Tapes, Accessories 4 Overseas visitors welcomed 


I 
FERROGRAPH TRUVOX various types of RECORDING 
GRUNDIG ELIZABETHAN | puw-in TAPES TAPE 
VORTEXION BRENELL (coloured) (L.P. and Standard) 
i 
PHILIPS ETC. HI-F! DEMONSTRATIONS AT ALL TIMES 
GRAM UNITS | AMPLIFIERS 
LENCO — 50 ! 50 QUAD LEAK PILOT 
COLLARO : various types of : various types of PAMPHONIC ROGERS 
GARRARD j; PICK-UPS {| STYLI ! BEAM-ECHO MULLARD 
CONNOISSEUR & HEADS ' (Diamond & Sapphire) TRUVOX RCA. ETC. 
' 
T 
1 
i] 
‘ 
! 
J 
! 


and prices. 
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New techniques demand new tools. Transistors, printed 
circuits, sub-miniature components can now be soldered 
more accurately, with much less effort, without risk of 


damage to adjacent components with the feather-weight 


pencil-thin Oryx. Available in seven models for continuous 


working up to 470°C. Widely used by instrument 
makers, electronic equipment makers throughout the 
world. It will pay you to give the Oryx an extended 


trial on your own production lines. 


© for 


illustrated Folder 
and Price List. 


For QUICKER.. 
BETTER Joints 
at less cost! 


WIRELESS 


. oW 
gin tS 


WOoRLL JUNE, 1958 


from 


25/- 


subject 


EXCLUSIVE ORYX FEATURES 


* Low voltage (6-24 v.), .bsolutely safe, therefore ideal for female 
operatives. 

* Heats up in 35 seconds—cannot overheat during extended use 

* Uses renewable, interchangeable, corrosion-resistant bits 

* Patented heating element has no ceramic spacers or mica insulators 

* Ideal for baitery-operated mobile service on cars, trucks, aircraft 

* Efficiency equal to mains-operated 80-watt iron at fraction of 
weight and size 

* Fully guaranteed against breakdown for twelve months 


ORYX ELECTRICAL LABORATORIES LTD., 
DOMINION ROAD, WORTHING, SUSSEX 


Tel: WORTHING 9895 


mean 


DEPENDABLE 


frequency 


control 


Illustrated left is a Type S 
Crystal unit from a range 
covering 100 Kc/s to 15 Mc/s 
@ Black Bakelite case. 
@ 1%” high x 1%” wide x ? 
thick. 
Two }" dia. pins spaced ?” 
centres. 


An Brookes Crystals are made to exacting standards and 
close tolerances. They are available with a variety of bases 
and in a wide range of frequencies. There is a Brookes 
Crystal to suit your purpose—let us have your enquiry now. 


Brookes Crystals Ltd. 
Suppliers to Ministry of Supply, Home Office, B.B.C., etc, 
181/3 TRAFALGAR ROAD, LONDON, S.E.10 
Phone: GREenwich 1828 Grams: Xtals, Green, London 


BROOKES 


MARINE AERIALS LTD. 


Proudly announce the latest in TV aerial design 
The “‘ Marinette” Multi-channel Indoor aerial with 


“built-in”? Band | aerial and Automatic 2 3 '6 


Electronic Switching. (Pats. Pending) 
Retail 


EXCLUSIVE 
FEATURES 


A new concept in 
Combined aerial 
design. 

Band | aerial and 
Electronic switch- 
ng assembly inside 
dome base auto- 
matically switches 
n desired band. 
Band Ill elements 
only visible. 

Each aerial entirely 
separate, and de- 
signed to perform at 
its respective maxi- 
mum efficiency. 
Now you can effec- 
tively lower your 


installation costs. 


This is NOT a compromise Aerial ! 


Available in Black, Red, Primrose and Blue, with anodised ‘‘ gold-tinted ” 
elements. These are adjustable 90-180°. Key-hole cut-outs in base, for eas 

wall-fixing. Polythene dome base protects polished surfaces. Identical in 
appearance to our Band II! at 16/6 retail. Complete with 9 foot cable. 


Export & Trade enquiries to: 


MARINE AERIALS LTD. 


17a CLIFTON RISE, LONDON, S.E.14, ENGLAND 
TIDeway 3066 
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for MEASURING INSTRUMENTS 


IMMEDIATE DELIVERY NEW MINIATURISED MODEL 


Most Basic Rsnges available ex-stock for 
immediate despatch. Special ranges— 


n 109 300 

. delivery 7/14 days. sm % 

Za Round, Square or Rectangular patterns 

—_— a available, also full range of Industrial Switch- Xs MICROAMPERES a 
MOVING @ board Instruments. Portable and Laboratory 


coum i 4 Instruments. 


° e We can supply Meters with Non-Standard 


em Ranges in Current, Volts or Ohms. To B.S. 
‘ | —_— sy 89. Industrial or Precision Grade accuracy. 
™ We are the largest stockists of Elec- 
4 trical Measuring Instruments in the Turner Model 703 
IRES THERMO Country. Rectangular Flush 4” x 3", 


body diameter 24”, scale length 3}” nominal 


COUPLE Bs. Clients are invited to inspect the display of 


r female 3 instruments at our New Offices and Show- Seahiinabtiaieas tes 
ockis 
d use ae — Turner, Weston, Baldwin, E.A.C., 
ELECTROSTATIC ae May we quote for your requirements? Weir and other leading manufacturers. 
nsulators edie o Be nae tonsa snsh deat A Se Ba oh en i BR I a rt 
, aircraft : . ae ofits atest a ey sons OPI EN ERE PERE TOR Oe 
m of Electronic Equipment and Test 
| Apparatus manufactured to é | 
customers design or specification { o 
G.P.O. Pane po ae tn Depts. vu ers €C rPeVnuics 
5 9895 103, HAMPSTEAD RD., EUSTON,N.W.1. Tel. EUSton 1639 %T?- 
TD. ; 
ign DEPENDABLE RELAY Qiu: 
| with 
'6 | CO. LTD. 3,000 & 600 
Retail 8A AINGER RD., CAMDEN TOWN, LONDON, N.W.3. PRimrose 8161 RELAYS 
ATURES Head office, 12a Tottenham Street, W.! 
cept in T 
aerial ypical H 
ave you a 
al and 3,000 TYPE RELAY ” Raley Scstinia 
| pom The answer is at your elbow! 
witches Just pick up your telephone and our 
and. long experience is at your service. 
ope —delivery—applications etc., etc. 
—_" — we can help you in all of these 
d = Service is our byword 
orma 
) maxi- Relays manufactured to your 
sia specification to 
A.I.D. & .E.M.E. Standards 
mj 
= + COILS up to 80,0002 
% CONTACTS up to 8 amp, 
ayia % INSULATION up to Skv. 
tical in % PROTOTYPES 7 DAYS. 
% SPECIALISTS in 
TROPICALISATION 
} 
D. —when only the best will do * ce tee 
vD 
Technical data leaflet on request. 
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HRediton — THE WORLD’S LEADING 
introduce the GR.400 


for R/T or CW operation 
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ING MANUFACTURERS OF RADIOTELEPHONES 


\) | TRANSISTORISED 
SSB Radiotelephone 


TRANSISTORISED — for reliability, compactness, minimum weight and power 
consumption. 


THIRD METHOD — of SSB eliminates the need for expensive filters and critical 
adjustment. 


SIMPLEX or DUPLEX — the standard model is for Simplex — an additional 
receiver is supplied for Duplex operation. 


COMPATIBLE — for use on single sideband or in conventional double sideband 
networks. 


COMPACT — only 14 ins. deep, for conveniently mounting on desk or table top. 


FULL TROPICAL SPECIFICATION 


Power output : 60 watts P.E.P. With all the advantages of single sideband, the GR.400 

Frequency range : 2-10 Mc/s. a ; . 

Channels : 4'crystal controlled spots is still as simple to operate as an ordinary telephone. 
in any part of the range. The first transistorised radiotelephone, this new model 


Dimensions : 25” x 214” x 14” deep. 


| Power supplies : 100-125v or further enhances the wide range of Redifon radio- 


gg noma - rhe " ~ a telephones — many thousands of which are in use all 
60 watt output. over the world. 
1 I 
REDIFON LIMITED Radio Communications Division, Broomhill Road, London, S.W.18 
ie Telephone: Vandyke 7281 A Manufacturing Company in the Rediffusion Group 
68R. 
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207, EDGWARE ROAD, LONDON, W.2. Tel: AMB 4033 & PAD 3271 RAUDMRSZ CT Pett Rae 


SAVE POUNDS 

OGE 
THE Calle ano Froumsece 
PORTABLE 


MAY BE BUILT FOR Batteries extra. 


HT 10/- (Type B126) or 
equivalent. 
- = LT 1/6 Stree AD 35) or 
plus 3/- post & packing. equivalent 


%* Size only 8in. x Bin. x 44in. 

% Weight including batteries, 54/b 

* 4 valves of the economy type. 

% Medium and long wave superhet cir- 


cuit. Th 
% High Q frame aerials. 2s 
%* High sensitivity on both wavebands. Pre 
% Prealigned IF transformers. u 
%* Sin. speaker of the latest type. x 
% Automatic on/off switch operated by Pe 
, lid. al 
: +e Designed in our own laboratory. Re 
% Backed by an up-to-date Technical Sp 
Information Dept. TOTAL COST La 
* Comp ilable separately if ONLY - = Al 
desired. 
%* Simple to construct, using normal plus 5/- packing & 
soldering methods. postage. a 
% Instruction book 1/6. Each Unit may be On separately as 
follows:— 
Amplifier Cabinet in maroon and fawn (size 
DRAMATIC PRICE REDUCTIONS [PREMIER BATTERY ELIMINATOR), oh tucc 9)" Eula | 1 
—_ 7 x 4in. pti peaker ...... £1/1/6 
SUPERHET may be built or £2.2.0 ~~ 3/-| tainers which are a >. |BSR'TUS Turntable and Pickap £3/419/6 
p.p. |exactly the same ~~, 
£5 10 0 plus 3/- | size as AD 35 and id jn os .—— Junior = hg fo 
, ed ll ates’ aro 4-spee or Turntable 
T.R.F. may be built for Bel “pp. | B126 a7) 6 a ot y@> | and Pick-up for only £10/12/6 plus 5/- pack- A 
These two receivers use the latest type circuitry KIT / iis HER - = Posing dividual & 
and are fitted into attractive cabinets 12in. x | Plus, 2/- post and \. a ki a. aid he individual items are purchased 4 
6}in. x 5}in. in either walnut or ivory bakelite | Packing. “NY | ‘ Amplifier ond a ba 4 ny Hh ™ 
or wood. Individual instruction books 1/- | "da 
each, post free. ; - 
| “*MAYFAIR’? TELEVISOR 
which gives complete SAFETY to the 
constructor ! 
These Televisors use a double wound mains 
transformer which gives you complete safety 
from contact with the mains supply when hand- 
ling the chassis or controls. 
i 
* BBC. & ITA. DESIGN | | 
. . . . e. . y, 
‘ 
——. t 


WITH NEW TURRET TUNER £33 7 1 1 | 
MAY BE BUILT FOR = lee 
PLUS COST OF C.R.T. 


Build in 5 Easy Stages. Full Construction details 
available. Instruction Book 3/6 Post Free. 


CONSOLE CABINETS with full length doors for I4in., I6in., and I7in, cubes. 
PRICE £14/14/-. H.P. Terms: Deposit £7/7/6 and 9 monthly payments of 18/6. 
CONSOLE CABINETS. Half-door £12/12/-. H.P. Terms: Deposit £6/6/- 
and 8 monthly payments of 18/3. On above cabinets and 21/- for pkg. and carr. 


PLEASE ADDRESS ALL MAIL ORDER ENQUIRIES ro |_l! 
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inet 3/-, 
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Tel: MUSeum 3451 


Build this New 
TAPE RECORDER KIT 


for only 
£38.15.0 

This Kit comprises: 
2-speed Lane Mk. VI Deck ...... £18/10/- 


Premier Tape Amplifier complete with separate 
£ 


plug-in-type power pack .......... sirle 
7X4 Elliptical Speaker .......... £1/1/6 
De-luxe Cabinet with gilt fittings and detach- 
ED «4 b.bds'sgbebes aanneedness £4/19/6 
_, of Scotch Boy 1,200ft. Tape and empty 

RN Sy PCY Ye £1/11/6 
Latest Type ACOS microphone. . £2/15/- 


All the above sections can be purchased 
separately. 


The New odes 
TAPE RECORDER TR3 


for £6/5/- DEPOSIT 

8 MONTH- 
LY PAYMENTS of 
7 pa OR CASH 


ey plus 21/- post 


| 


Case finished in Red and Cream with Gilt | 

styling and fittings. Size 18} x 15 x Qin. For | 

A.C. mains 200/250 v. 50 cycles. Complete | 
with tape and latest Acos microphone. 2-speed | 
twin track giving 1 or 2 hours recording res- | 
Eecively, incorporating a 10x 6in. high flux 
— 


"SPECIAL ANNOUNCEMENT > 


WEARITE 3A Decks .......... £35/0/0 
} ee £40/0/0 
COLLARO FP ore £25/0/0 


Packing and Carr. 10/- extra on all three items. 


WW) 207 


Why 
not 
make | 
the 
best ! | | 


* MULLARD 
AMPLIFIER KIT 


NOW SUPPLIED WITH ULTRALINEAR 
OUTPUT TRANSFORMER. 
All the components for model 510, PLUS pre- 


amplifier a one chassis (total six valves), 
chassis gold hammer finished. May be pur- 
chased for £12/12/- plus pkg. and post 7/6. 


This version complete and tested £15/15/-. 
Or pre-amplifier and tone control in a separate 
unit £14/14/- plus pkg. and post 7/6. 


een ae er 


ba ‘ 
Introducing ‘the 


PHONOTRIX 


awl 


| Dimensions 15in. > 


BATTERY TRANSISTOR MINIATURE 


TAPE RECORDER 


Sorted, ws 7 with Microphone 

er, operates on 4 
U2 Torch ican weighs only 4 lb. | 
and plays for 30 minutes. Size 6} x | 
42 xX 3hin. 26 ns complete plus 5/- | 
Retail Price g * pkg. and post. | 

R on Credit Terms: Deposit £3/8/- 

and 8 monthly repayments of £3/10/-. 


THE JASON ‘“‘ARGONAUT” 
MW/FM DESIGN | 


%* All Premier components are designer approved 
ALL components to build the complete 
Receiver, including output stage, may be 
purchased for £15/5/-, or all components less 
output stage but including Power Supply, for 
£13/19/6, plus packing and postage 3/60 on each, 


COMPACT GRAM | 
AMPLIFIER 


Complete ready oy | 
connect to any type 


of Pick-up and 
Speaker (3 ohms) 
A.C. Mains 200/ 
250 v. Volume and | 


tone control on 
9in. extended leads, 
1 valve. Overall size 5in. long x 2}in. wide x 3}in. high. 


Suitable s er for above 9 
7in. x 4in. elliptical 21/10. Price te 
Plus pkg. & post 2/6. 


EDGWARE ROAD 


CABINETS — PORTABLE 


MODEL PC/S 
Grey Lizard Rexine 
covered ...... 45/- 
Overall dimensions 
15in. 13hin. 
63in. Clearance un- 
der lid when closed 


| MODEL ES /2 DE 
LUX 


Two bor sa wine 
and grey, with cut- 
out for speaker and 
amplifier .... gy 


l4in. x 7}in. 
MODEL PC/3 
Grey Lizard Rexine covered .......... 
verall dimensions 16}in. 14}in. 
Clearance under lid when closed 3}in. 
MODEL PC/3 DE LUXE 
As above but with cutouts for Speaker and 
Amplifier 
Dimensions as abov 
THE ABOVE CABINETS ARE COM- 
CA a HANDLE 
FASTENERS AND PAN 
Packing and Ne ny a each. 


Junction Transistors 10/- each 


LORENZ MODEL 
PL 562 


4-speed gram. motor. 


Price £3.13 .6 


PUT IT TOGETHER YOURSELF 


Cabinet £2/ 19/6, plus 5/- pkg. and post. 

Premier 1 valve Gram. Amplifier £2/19/6, plus 
2/6 pkg. and post. 

Premier 2 Valve Printed Circuit Amplifier 
£3/5/6, plus 2/6 pkg. and post. 

8in. x 5in. Speaker 27/6, plus 1/6 pkg. and post. 

Collaro 4- yng Changer £8/19/6, plus 5/- 
pkg. and post 

| BSR 4- Speed Changer £8/15/-, plus 5/- pkg. 
and post. 

If a set of gt is purchased together pkg. and 

post will be 10/-. 


SEND 3d. STAMP FOR 
OUR LATEST CATALOGUE 


We carry a comprehensive stock of com- 
ponents by all leading manufacturers. 


°" LONDON W.2. 


XUM 
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AM/FM RADIOGRAM CHASSIS 
OF THE LATEST TYPE 


Cash £22/10/-, or 
Credit Terms £3/10/- 
Deposit and 8 


monthly pay- 
ments of 
£2/14/8. H.P. 

Terms £11/5/- 
Deposit and 12 
monthly  pay- 
ments of “. 
£1/0/11. Packing Xx 


and carr. 7/6. This ' 

chassis has 8 valves and covers short, medium 
and long FM and Gram. Printed circuit on FM 
ensures a high degree of stability. Overall 
size 14in. long, 62in. high, 9in. deep. Dial size 
12 X 52in. 


MERCURY SWITCHED FM TUNER 8» JASON 


c 5 he ena Sipe gate ag | ey ye 
omplete set of parts plus2/6 
can be purchased for £9.19.6 p-p. 
All the components can be purchased separately. 
The main components are as follows:— 
Chassis 
2 side panels, pair 
Prefabricated front-end completely wired 
and tested with IEF80 and IECF80 


SUNN. ca vara bo oc Se Rbeew hoes 0-05 £6/5/- 
RE EY ree 11/6 
2 1.F. Transformers at 5/9 each ...... 11/6 
Complete instruction book .......... 2/- 


JASON FM TUNER 


Jason dial, chassis and Tuning condenser 
completely assembled £2/6/3. Set of coils, 
complete with cans and silver mica condensers 
£1/6/-. Complete tuner can be built for 
£6/15/-, plus 3/6 post and packing. 

Write for Instruction book 2/-. 


WIRELESS WORLD 


DE LUXE 

A superb cabinet 
in finely figured 
walnut veneer. In- 
terior light syca- 
more with rexine 
matching lining. 
Overall dimen- 
sions: 33in. high, 
34in. long, 17}in. 
deep. Uncut con- 
trol panel on 
right-hand side 
approximately 
loin. xX 10}in., 
uncut 


PREM'ER BUREAU 


baseboard 
on left-hand side 152in. long, 13}in. deep. Two 
full size felt-lined storage cupboards in the 
lower part of the cabinet. 

RN NE 6 A kinks 0.0.0 h'-06.0 040.6 16} gns. 
Credit Terms: Deposit £2/6/6 and 8 monthly 
payments of £2/3/2. Packing and carriage 


25/- extra. 

The Latest COLLARO 4-spced single 

ore er Pe OR en £4/12/6 
lus 2/6 packing and carriage. 


Latest B.S.R. MONARCH 4-speed Auto- 
changer £8/15/- 
Plus 5;- packing and postage. 


Build the 


ONEVALVE BATTERY RECEIVER 


AS SHOWN ON 8B.B.C. T.V. 
This Receiver contains a DAF96 valve 
and a pair of 4,000 ohm headphones 
and is powered by a combined 67} and 
1} volt battery. 

Price complete with headphones and 
including battery ........ = 
Send for free diagram. 


= YOU'LL DO BETTER WITH PREMIER 


TERMS OF BUSINESS 
Cash with order or C.0.D over £1 Please add 1f- for Posi 
Orders under 10/-. 1/6 under 40/- Onless otherwise stated. 


June, 1958 


8 WATT AMPLIFIER 


& This design includes 
75 miniature valves of 
th latest types, an 
Ultralinear 
Output _ Trans- 
former _ suitable 
for Speakers of 
3 and 15 ohms, 

and a very at- 
tractive Perspex 
front panel with gold 
lettering, complete set 
of parts £8/8/-. Postage and packing 5/- extra, 
Or £10/19/6 built and tested. 


4 WATT AMPLIFIER 


MAY BE 
BUILT FOR 


. e 
plus 2/6 P.P, 
Instruction 
Book 1/- 
post free, 
A steel case is 
now available, 
complete with en- 
graved panel, for 
15/6 extra. The amp- 
lifier may be supplied 
complete for £5/5/- plus 
pkg. and post 3/6, or fitted in case at £6 plus 
pkg. and post 3/6. Engtaved panel 3/6, 


Post frec. 

WHY BUY SURPLUS OR RE-CONDITIONED 
TUBES WHEN THESE FULLY GUAR- 

ANTEED WIDE ANGLE TUBES ARE AVAIL- 

ABLE? THE LATEST TYPE 17in. RECTANGULAR 

TUBE AT £17 (INCL. TAX), POST AND PACKING 

21/- EXTRA. 


B.S.R. TU8 3-speed Record Player with 
EEE nineiaebseacdenaowses £3/19/6 


PREMIER RADIO CO. (Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel: AMBassador 4033 


Every lover of music and perfect 
record reproduction will want to 
possess these informative and enter- 
taining books by G. A. Briggs. 


A Great Trio 


SOUND REPRODUCTION 
Third edition, third impression, 368 pages, 
315 illustrations. Chapters on Resonances, 
Cabinets, Room acoustics, Response curves 
with Oscillograms. Crossover networks, 
Recording Systems, Records, Pick-ups, etc. 
Total sales exceed 35,000. 17/6 (18/6 post 
free). 
LOUDSPEAKERS 
4th edition. 92 pages, 45 illustrations. 
Standard reference work on loudspeakers. 
Detailed information, diagrams, description 
of Electrostatic speaker, and concert hall 
demonstrations. Total sales 45,000. 7/6 (8/- 
post free). 
PIANOS, PIANISTS AND SONICS 
A book for sound enthusiasts and music 
lovers written in G. A. Briggs’ entertaining 
style. Chapters on piano history and con- 
struction. Harmonic analysis. Touch, Tone 
Tuning, etc. 192 pages, 102 illustrations. 
10/6 (11/6 post free). 


It is regretted that the book “ High 
Fidelity” is now out of print and will 
not be re-issued. 


Sold by radio dealers and bookshops. 
Published by Wharfedale Wireless Works, Ltd. 


Whartedale 


WIRELESS WORKS LTD., IDLE, BRADFORD, YORKS | 


specially 
listener. 


indicator. 


Full 


Lona S5E/FM 


This high quality De Luxe AM/FM Tuner is 

recommended to the discriminating 

Combining superb FM quality with 

extreme AM 

coverage is assured. 

S5E/FM. Medium and 3 Short wavebands plus 
FM, with an RF stage on all AM bands and 
variable selectivity. 


324 gns. or 36} gns. self-powered, including 
P.1. 


$5/FM. As above, but Long, Medium and 
Short wavebands plus FM. 
specifications available from 


Your Hi-Fi Dealer or 


C. T. CHAPMAN (Reproducers) LTD. 


CHAPEL LANE, HIGH WYCOMBE, BUCKS. 
Telephone : High Wycombe 2474 


sensitivity, good World Wide 


Cathode Ray tuning 


Ju 


>a > 
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AMPLIFIER & CUMenCEe CMS 
ign includes 
re valves of 
| types, an : 
rites MEASURING INSTRUMENTS 
tr suitable 
cor of 
> ohms, 
eS SIGNAL LEVEL METER Type SL3/B 
Ba | A battery operated valve 
ng 3/- extra, H.F. INDICATOR METER Type + 3 voltmeter for measure- 
Pras Range 20 mV to 2.5 V in three ranges ment of Television, Tele- 
|PLIFIER A valve voltmeter for accurate H.F. voltage measure- vision Sound and F/M 
MAY BE ment and indication in test or alignment of Repeaters, signals as would appear 
£4.10.0 Amplifiers, etc. at the down lead end of 
plus 2/6 P.P. 5 Special features Aerial Installation or on 
i. | include : Cabling of Wired Tele- 
ane cd P iiniiittetenitataaeas vision or Communal 
aval Si cai Aerial Systems. 
ete vine circuit. y 
panel, for P RANGE: 25 uV to 
a. The amp- Sy eet taeeteaed Special features include : 25 mV in three 
be supplied Xstal diode probe. "i » seateaah (attenuator) ranges, 
/S/= plus * Turret channel selection. ith "ei 
oar on * a C at HLF. only * Audible signal recognition. 250 iv to 250 mv. 
a — * Free from interference injection Frequency coverage 
NDITIONED via input. 40-220 mc/s (Bands 
LLY GUAR. %* Probe unit for cable measure- 1,2 & 3). 
RE AVAIL: ments with minimum mis-match. 
TANGULAR | 
DPACKING | Write for fully descriptive illustrated lists to— 
over ae TELEFUSION ENGINEERING LTD. 
vader 4033 ONE OF THE TELEFUSION GROUP OF COMPANIES 
or 
ed TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX Tel.: Ingrebourne 2901 
| 
ar is 
iting 
with 
Vide 
plus 
and 
ning 
jing | 
and % No cover and cable clamp worries. We connect your cable to plug or 
socket and pot the assembly in polythene. > 18 connections in less than 
' 1 inch diameter. 4 Standard B9A valveholder mounting. %& Nylon loaded 
TD. P.F. mouldings. + Cadmium plated or gold plated pins and contacts. 
'CKS. Send for full details to:— 
THE M°MURDO INSTRUMENT CO. LTD., asHteav, suRREY. Tel: ASHTEAD 3401 
. MPCI9 


XUM 


world-wide 


WIRELESS WorLD 
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and mobile radio-telephone equipment available in the 
world. This range of equipment has been designed to 
expand the application of Pye Radio-Telephones already 
in constant use all over the world. 


Pye Ranger V.H.F. equipment has now re- 
ceived approval from the British G.P.O. for Land and 
Marine applications employing A.M. or F.M. systems, 
type approval from the Canadian D.O.T. and type 
acceptance of the F.C.C. of the United States of America 


Pye V.H.F. equipment is designed to meet the 
approval of authorities throughout the world. No other 
Company holds so many approvals for this range of equip- 
ment, which now covers every conceivable requirement. 
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Transistor 
ta ete er” 


This mains-operated d.c. stabilised transistor power 
supply is very suitable for general laboratory use. 
Stabilised voltage output ranges of 0 to 15V and 15 to 
30V are included, as well as constant current output 
ranges of 0 to 10mA and 0 to 100mA. The design 
incorporates one of the recently developed Mullard 
OAZ203 zener reference diodes (D9). 

Using a maximum current of 100mA, if the maximum 
voltage is 32V, the maximum dissipation of the series 
transistor (OC16) is 3:2W; this dissipation can be 
ignored in the design. 

The simplest form of voltage stabiliser, using tran- 
sistors, is the emitter follower with the base connected 
to a reference battery. The emitter follower may be a 
single or compound type. The emitter follower, in this 
design, consists of a Mullard OC16 and an OC73 
transistor in cascade. The value of Vibe is less than 
0-SV, and, because of the high collector resistance, the 
variation of Vpe with collector voltage is negligible. 
But even at a fixed current, Vpe can vary with temper- 
ature (2°SmV/°C). This effect is increased proportionally 
with the number of transistors used. The relatively high 
output resistance leads to a consideration of d.c. 
feedback as a means of reduction. 

The d.c. feedback is applied from the base of the 
emitter follower to the collector of the phase-reversing 
amplifier. The output resistance of the emitter follower 
is reduced by a factor (1+A) where A is the gain of 
the feedback amplifier. The effect on the output of 
variation in the unstabilised supply can be eliminated 
almost completely, by supplying the feedback amplifier 
from a stabilised line. 
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The effect of applying feedback to a single transistor 
amplifier and a compound emitter follower of two 
transistors, is to reduce the output resistance by a 
factor of several hundred. The output voltage is 
dependent on Vpe where this voltage applies to the 
right hand OC73 of the long-tailed pair shown in the 
circuit. This voltage, in turn, depends on the temperature 
variation of Vpe for the first OC73. Using feedback, 
this variation is negligible compared with its own | 
temperature variation (again 2°S5mV/°C). The variation 
of output voltage can be minimised using a long-tailed 
pair as the amplifier. The temperature variations of the 
two Mullard OC73 transistors are equal and so balance 
out. The output voltage varies only slightly with Vp, 
as shown above. The d.c. output resistance is greatly 
reduced by the feedback, the long-tailed pair itself 
reducing it only slightly, by making it less dependent on 
the internal resistance of the reference source. 

Separate terminals are provided for current and 
voltage outputs. The constant current output is obtained 
by putting fixed resistors in series with the output, and 
comparing the voltage across them with that of the 
reference source. The required output current is set 
up on the meter, with the switch in the ‘Off’ position 
(connecting a 1000 load across the output), then it is 
switched into the load in the ‘On’ position. 

Two voltage ranges are necessary to prevent excessive 
dissipation of the series transistor, there is a minimum 
overlap of the ranges of 1V. For a 10% change of 
mains input, the output variation is less than 1%. The 
output ripple-is less than 1mVr.m.s., which is negligible 
compared with most output voltages required. 
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Patterns of Trade 


WHATEVER may be the outcome of the negoti- 
ations for the participation of the United Kingdom 
in a European Free Trade Area, its effects will 
not be fully felt for at least 10 years. During that 
period the pattern of world trade may have 
changed fundamentally, but in any case the general 
opinion seems to be that we should stand to gain 
rather than lose by joining a Free Trade Area. 

In the meantime there is, in spite of tariffs of 
the order of 20%, a not inconsiderable trade with 
Europe and other continents in radio and elec- 
tronic equipment with a balance in our favour. 
Total exports of components, transmitters, radar 
and navigational equipment, sound reproducing 
equipment, valves and domestic receivers to the 
value of £43M exceeded in 1957 those of any 
other group of the electrical industry. (Cables 
came second with £36.4M and_ generating 
machinery third with £35.1M.) 

In the field of test gear there is an active ex- 
change of equipment and ideas, again with a 
balance in our favour. At this year’s Instruments, 
Electronics and Automation Exhibition at Olym- 
pia the atmosphere was very obviously 
international with a strong contingent of overseas 
visitors and many Continental firms exhibiting 
either independently or through their British 
associates or agents. One British firm with a high 
reputation for the originality and efficiency of its 
own designs and production methods announced 
its willingness to undertake the “ anglicization ” of 
foreign instrument designs and if expedient to pro- 
duce them in this country. In the electronics field 
there would seem to be as much willingness to 
collaborate as to compete in satisfying the 
demands of an expanding economy. The removal 
of tariffs would accelerate these trends, but the 
fact that they have already started, in spite of 
existing restrictions, is significant. 

The position of broadcast receiver manufac- 
turers is less certain. Production capacity in all 
industrial European countries is more than 
sufficient for home needs and the removal 
of tariffs could greatly increase competition both 
at home and abroad. In the event of the establish- 
ment of the Free Trade Area individual firms 
might find their production costs too high for the 
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mass market and some form of collaboration by 
the industry as a whole might be necessary to meet 
the situation. 

But the mass market is not the only one, and 
there will always be other opportunities while 
there are customers who are willing to pay a little 
more for the product which is different. There is, 
for instance, a ready sale for Triumph TR2 sports 
cars in Germany, the land of the Volkswagen and 
the Mercedes, and it should not be beyond our 
wit to find and fill similar gaps in the range of 
European radio, audio and electronic equipment. 


Leading Questions 


THE answer given in a letter (page 278 of this issue) 
from the Public Relations Officer of the General 
Post Office is unlikely to turn away the wrath of 
those who, like “ Free Grid” (May issue), have been 
asked to give a reason for non-renewal of their wire- 
less licence. 

We can find nothing in the Wireless Telegraphy 
Act, 1949, to support the contention that the Post- 
master General has any specific obligation to see 
that people do not use broadcast receivers without 
his licence. He is authorized to issue licences, but 
the obligation of applying for one rests with the 
individual, who is guilty of an offence only if he 
installs apparatus (even if he does not use it) with- 
out being licensed to do so. 

If the P.M.G. chooses to take upon himself the 
task of seeing fair play, why does he pick on those 
of us who at one time or another have held a broad- 
cast receiving licence? Probably because it is easy. 
But the subjects of his catechism must feel rather 
like those unfortunates who are “known to the 
police ”. 

Every citizen has the right if not the obligation 
to lay information with the police or a magistrate if 
he thinks he sees evidence that the law is being 
broken, and we would not deny the P.M.G. the 
exercise of this common right; but since he is so 
zealous in his search for information may we sug- 
gest that he writes also to those who have not so far 
taken out any licence, asking if they intend to do so, 
and if so why. 
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Standing Waves in Listening Rooms 


Aural Effects Under Steady State and Transient Conditions 


By J. MOIR*, M.1.E.E. 


A FTER the publication in the October, 1957, issue 
of my contribution on “ Loudspeakers in Parallel,” 
Mr. G. A. Briggs pointed outf that paralleled and 
spaced loudspeakers did possess advantages in mini- 
mizing the standing-wave patterns in a room, a point 
not discussed in the original contribution. The 
following notes are intended to remedy this par- 
ticular omission, though any exhaustive discussion 
of the use of paralleled speakers would require a 
complete issue of Wireless World. Thus the present 
contribution must, in military parlance, have 
“limited objectives.” 

First of all, what are standing waves and in what 
sense do they “stand”? These questions are best 
approached by considering the simple and sub- 
stantially one-dimensional example of a long,. narrow 
tube closed at one end and having a loudspeaker 
mounted in the other end as it. Fig. 1 (a). Any 
pressure change (i.e., sound wave) produced by the 
loudspeaker will travel along the tube with a 
velocity of 1,125 ft/sec. A single short sharp pulse 
will be reflected by the closed end and, after travel- 
ling back down the tube, will be again reflected by 
the speaker end, a process that will continue until 
the sound energy in the pulse is absorbed by the 
tube wall ends. If the tube ends are of hardwood 
or sheet metal and make a really airtight joint with 
the tube, the sound wave will lose about 5% of its 
energy at each reflection. 

When the loudspeaker is driven by an oscillator 
and emits a steady sine wave, the process is a little 
more complicated, particularly for the special case 
where the emitted sound wave has a frequency 
which makes the tube exactly one half wavelength 
long. A specific example would be a tube 11.25ft 
long with the speaker emitting a tone of 50 c/s, a 
wavelength of 22.5ft. 

On connecting the oscillator at the instant the 
electrical signal passes through zero, sound pressure 
will commence to build up in front of the speaker 
cone and a sound wave will start to travel down 
the tube. One half cycle later the wave front will 
have reached the closed end and be reflected, with 
its phase reversed, back towards the loudspeaker, 
just as happened with the single short sharp pulse 
previously considered. Exactly one cycle after its 
departure the wave front (or 95% of it) will arrive 
back at the loudspeaker end and again be reflected 
with a change in phase, but as the two transits of 
the tube occupy exactly the time of one cycle the 
reflected wave will be in exactly the same phase as 
the second cycle of the wave just leaving the loud- 
speaker. On the assumption that the reflected wave 
has lost five per cent of its energy at each of the 
two reflections the energy in the outgoing wave will 
now be roughly 190% of the initial energy. This 


* Electronics Engineering Dept., British Thomson-Houston Co., 
td. 


t Letter to the Editor, Dec. 1957 issue, p. 592. 
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neglects some interactions that are not of import- 
ance in this demonstration. One cycle later the 
process will be repeated with roughly 81% of the 
energy of the first cycle, 90% of the second cycle 
and the full energy of the third cycle being emitted 
at that instant by the loudspeaker. Thus in a short 
time the sound pressure in the tube will build up by 
multiple reflection between the ends to a value ulti- 
mately limited by the energy losses in the tube and 
as the reflected waves are at all points in phase 
with the direct wave emitted by the speaker, a 
standing wave pattern will appear in the tube. (A 
simplified explanation of the process). 

The sound pressure pattern is stationary only in 
the sense that a series of probe microphones inserted 
through the tube walls at several points would show 
that the maximum sound pressure at each point was 
constant, though the value would vary along the 
tube in the sinusoidal manner shown in Fig. 1 (b). 
If the tube end was open and “matched” by a 


Fig. |. In a closed tube (a) regions of maximum pressure 
always appear at the ends, and (b) shows the pressure 
distribution when the tube is 4/2 long. Pressure distribu- 
tions for second and third harmonics are shown at (c) and 
(d) respectively. 


(a) 
f 
2 (b) 
(c) 
(4) 
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horn to the atmosphere then sound energy would 
flow smoothly and steadtly down the tube and out 
into the air and there would be no return wave. 
Under these conditions the sound pressure devel- 
oped at each probe microphone would rise and fall 
sinusoidally in the normal way as each wave emitted 
by the speaker passed down the tube and out into 
the air but the maximum value would be the same 
at all points along the tube. Similar conditions 
would exist if the closed ends of the tube were 
completely absorbent and permitted no reflection. 

Exactly the same process occurs if the exciting 
frequency is such that the emitted wavelength is 
4, 4, 4, etc., of the tube length. In this case stand- 
ing waves are developed in the closed tube but 
the pressure variations along the tube increase in 
number as shown in Fig. 1 (c) and (d). 

It is convenient to indicate the amplitude of the 
standing wave patterns by expressing in decibels 
the difference between the maximum and minimum 
sound pressures developed at the anti-node and 
node respectively. The standing wave ratio that 
results is almost solely a function of the efficiency 
of the tube ends as reflectors. If the ends are of 
a hard, rigid, non-absorbent material the standing 
wave ratio is high, but if the ends are of a soft 
absorbent material the sound cnergy is greatly 
reduced at each reflection and the standing wave 
ratio is low. The whole process is exactly the same 
as occurs in the development of standing waves on 
radio feeders, an excellent example of the basic 
uniformity that underlies all wave motion in nature. 

The process has been made clear by considering 
the conditions in a long narrow tube. However, 
when we use a tube in which the width of the tube 
is an appreciable fraction of a wavelength it is found 
that there are sound pressure variations across the 
tube in addition to the end-to-end variations. This 
is a condition more closely analogous to those thai 
exist in rooms. In practical listening rooms both 
width and height are generally comparable with 
the length and this results in a three-dimensional 
sound pressure pattern even at the single frequency 


'“ Normal Modes of Vibration in Room Acoustics,” by R. H. 
Bolt. #. A. S. A., Oct. 1939. 
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Experimentally determined pressure distribution contours in a model room (See Ref. !). 


at which the room length is a half wavelength. R. H. 
Bolt' has published some pressure distribution 
patterns measured on two-dimensional model rooms 
and in Fig. 2 two examples are shown. They are 
interesting in that they indicate the sound pressure 
distribution over the room for the simple condition 
where the length is one half wavelength (Fig. 2 (a) ), 
and in (b) the pressure distribution when the room 
width is one half wavelength. These results may 
be compared with the measured pressure distribu- 
tion shown in Fig. 3 for one of my rooms at the 
frequency which makes the room length one half 
wavelength. 

The measurements on the model and on the 
actual room both show irregularities in the pressure 
distribution that are not accounted for by simple 
theory. The bottom right-hand corner of the model 
room exhibits lower pressures than the top corner 
(the room is symmetrical and the pressure distribu- 
tions should also be symmetrical), a discrepancy that 
Bolt ascribed to an air leak in the corner. The 
measurements in my room exhibit similar irregu- 
larities on the right-hand side in the vicinity of the 
two doors and the fireplace. It may be significant 
that the open flue to the fireplace is almost exactly 
one half wavelength long at the frequency at which 
the pressure distribution was checked. 


Non-parallel Walls — 


There is a general impression that the amplitude 
of standing wave patterns is decreased by building 
the room with non-parallel walls but Bolt’s work 
shows that this impression is not well founded. A 
room with non-parallel walls exhibits standing wave 
patterns of just the same peak-to-peak amplitude 
as a room of similar construction but having parallel 
walls. Non-parallel walls make it difficult to cal- 
culate the frequencies of the room modes and 
troublesome to visualize the pattern of sound pressure 
distribution in the room, but the patterns are just 
as strongly developed as in a room with parallel 
walls. 

The pressure build-up that occurs in a practical 
room is almost entirely a function of the room 
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Typica! Mode Frequency Distribution 
for a Room 15.3ft x Ife x 8.2ft 


Mode Mode 

| No. Frequency No. Frequency 

! 36.77 il 103.7 

2 51.14 12 110.3 

| 3 63 13 112.1 

4 68.63 14 112.8 

o 73.9 | 15 119.1 

6 77.85 16 121.6 | 

| 7 85.57 17 125.9 

8 89.7 18 128.5 
| 9 93.15 19 129.9 
| 10 100.7 20 137.3 


construction though it is affected to a slight extent 
by the room furnishings. Calculation of the pres- 
sure rise is possible for rooms of simple shape but 
tedious and generally not worth while Measure- 
ment shows that typical rooms have a standing wave 
ratio of some 10 to 20 dB at the frequency at which 
the room length is one half wavelength and at the 
harmonics of this frequency. 

So far discussion has been centred on the stand- 
ing wave pattern developed as a result of reflection 
between the end walls with the wave passing down 
the length of the room, but similar standing waves 
develop as a result of reflection between side walls 
and between floor and ceiling. Fig. 2 (b) is an example 
of the pressure distribution at the frequency which 
makes the room width exactly one half wavelength 
and it is seen to have the same general shape as for 
the “length” mode though in this instance the 
pattern is complicated by the existence of an alcove. 
In each mode of propagation the lowest frequency 
is that making the width or height exactly one half 
wavelength, but each of these fundamental fre- 
quencies has a whole series of harmonics. In ad- 
dition there are other series of resonances due to 
combinations of these dimensions but these are not 
of particular importance to the present problem and 
will not be further discussed at this point. 

The whole series of room resonances are pre- 
dicted by the Rayleigh equation— 


- E+ Ce) Gn) 


where c=velocity of sound in air (approximately 
1,125ft/sec), L=length, W=width, and H=height 
in ft. A, Band D may be each the integers 1, 2, 3, 4, 
etc. 

The lowest frequency is obtained by making B 
and D=0 when the above expression simplifies to 


c 
ZL, 

It is accompanied by an infinite series of har- 
monics having frequencies that may be predicted 
by making A=2, 3, 4, 5, etc. 

The resonant modes due to the combined reflec- 
tions between pairs of walls (one of the terms A, 
B, D being zero) or to the combined action of all 
three surfaces (none of the terms A, B, D being 
zero) are as powerfully developed as are the simple 
end-to-end reflections, but it is doubted whether 
their subjective effects are equally important. 
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These standing waves have an important effect 
in giving a characteristic “room tone” to any sounds 
produced in the room. The first effect will be 
fairly obvious. If room resonance gives an in- 
crease in sound pressure of 10-20 dB over narrow 
frequency bands, then peaks of that order will 
appear in the sound output from a loudspeaker 
which has a flat overall response when tested in the 
open air. The importance of these peaks will de- 
pend not only upon their amplitude but upon the 
frequency region in which they occur. If the music 
being played does not contain any appreciable 
amount of sound energy in the frequency region 
where the peaks are fairly well isolated from each 
other, then coloration is not likely to occur. It will 
be seen from the accompanying table that in a 
typical room the pressure peaks at the low fre- 
quencies are fairly well separated from each other, 
but as the frequency increases there is an in- 
creasing number of resonant modes, their spacing 
is diminished and the peaks stand out less obviously 
above the average sound pressure level In almost 
every instance the pressure peaks exist over certain 
well-defined areas of the room, a point illustrated 
by Fig. 3, and in many instances this makes the 
room coloration serious only over certain areas of 
the floor. One particular room in the writer’s 
house has a rather obviously “bass heavy” region 
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Fig. 3. Contours of equal sound pressure in a typical room 
when room length is one half wavelength. Figures on 
curves are sound pressures in dB above threshold. 
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over an area immediately in front of the fireplace 
and an equally “bass light” region over in one 
corner of the room. Where any of the room dimen- 
sions are 1lft or multiples of- this figure, standing 
waves are likely to develop at mains frequency and 
its harmonics, and this may make mains hum 
serious only in certain parts of the room, a phe- 
nomenon that is regularly observed. 

These may be called steady state effects in that 
the areas of the room that are “bass heavy” are 
easily discovered by exciting the loudspeaker from 
a variable frequency oscillator and listening care- 
fully while perambulating around the room. How- 
ever, there are transient effects that are not so easily 
demonstrated. When a wide frequency range signal 
such as speech or music is radiated by the loud- 
speaker the sound energy disappears gradually as 
it is absorbed by the walls and furnishings. During 
this decay period, which occupies about 4 to } 
second, the sound energy contained in the room 
undergoes a frequency changing process, being con- 
verted from the frequency at which it was emitted 
by the loudspeaker to the frequencies of the reson- 
ant modes. The remainder of the decay then takes 
place at these frequencies. Where there are two 
resonant modes close together in frequency, low fre- 
quency beats occur at the difference frequency as 
the sound decays. 

In combination, the steady state and transient 
effects are mainly responsible for “room boom” 
and “single note bass” so typical of many small 
rooms. These are troubles that become increasingly 
serious as the room dimensions are reduced, for this 
brings the low-frequency modes higher up the fre- 
quency range where there is greater energy content 
in the spectrum of speech and music and where they 
are subjectively more obvious. There is no critical 
minimum size of room that gives acceptable re- 
production, but any room less than about 15ft long 
begins to pose special problems. 


Excitation Point 


Having considered how standing waves are pro- 
duced and their characteristic frequencies, let us 
have a look at the effect of speaker position on the 
pattern. 

The sound pressure produced in an enclosure by 
a loudspeaker is a function both of the electrical in- 
put to the speaker and the efficiency of acoustic 
coupling between the speaker diaphragm and the air 
in the room. The efficiency of the acoustic coup- 
ling depends on the position of the speaker with 
respect to the standing wave system, the maximum 
coupling being secured when the speaker is stand- 
ing at an anti-node (point of maximum sound pres- 
sure) and the minimum coupling at a node point of 
minimum pressure. For the simple example where 
the frequency has the value that makes the room 
length exactly one half wavelength, the maximum 
coupling and the maximum sound power output 
will be obtained when the speaker is mounted on 
the end wall facing down the room length. Mini- 
mum acoustic coupling and minimum sound power 
output will be obtained when the loudspeaker is 
standing at the node in the middle of the long wall. 

At first thought it seems reasonable to assume 
that the standing wave ratio will be reduced by 
standing the loudspeaker at a node, but further con- 
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sideration will show that this expectation is not well 
founded. The standing wave ratio (ratio of maxi- 
mum to minimum pressure in dB) is a function only 
of the amount of reflection by the end walls and 
is not affected by the loudspeaker. However, 
placing the speaker at the node may be expected 
to lower the level of both maximum and minimum 
by the same factor and thus decrease the amount 
by which the resonant peak projects above the 
general sound level. The reduction in height of 
both maxima and minima obtained by moving the 
loudspeaker from anti-node to node proves to be 
equal to the value of the standing wave ratio in dB. 

At this point it might prove interesting to for- 
sake theory for a little practice and get some experi- 
mental confirmation of the theoretical points just 
discussed, for some of them contradict the commonly 
held views on the subject. It is not particularly easy 
to get positive and repeatable evidence, a common 
trouble with acoustic measurements. In an actual 
room the standing wave pattern shifts slightly when 
the speaker is moved and the position of the node 
has to be redetermined each time the speaker is 
moved. The simplicity of the standing wave pattern 
suggests that the lowest modes be investigated, 
though it is not too easy to produce adequate dis- 
tortion-free power at frequencies in the region of 
25 c/s. Repeatable results are only secured by the 
use of suitable bandpass filters in the microphone 
circuit to ensure that only the sound pressure distri- 
bution at the fundamental frequency is being 
measured. 


Standing Wave Ratio 


With these precautions the standing wave ratio 
was measured in the room shown in Fig. 3. For the 
first test the speaker was mounted in the centre of 
the short wall and facing down the room. Sound 
level measurements were taken at 3-ft intervals along 
a line down the room though the position of the 
node was determined more precisely and showed a 
standing wave ratio of 11 dB. The speaker was then 
moved to the nodal position approximately in the 
centre of the long wall and the measurements re- 
peated, the standing wave ratio proving to be 10 db. 
A spot check immediately before and after moving 
the speaker from anti-node to node showed that the 
sound level at both anti-node and node had dropped 
by 11.5 and 12 dB respectively. The tests were re- 
peated for the width mode giving standing wave 
ratios of 8 and 7.5 dB for speakers standing at the 
node and anti-node. Moving the speaker from anti- 
node to node reduced both maximum and minimum 
sound pressures by 8 dB. These results give a sub- 
stantial measure of confirmation to the suggestion 
that the standing wave ratio is not affected by the 
position of the speaker in the room. 

Though the s.w.r. is not reduced by the change in 
speaker position, it is seen that there is a useful 
reduction in the amplitude of both maxima and 
minima of the standing wave. This is a significant 
reduction and it raises hopes that some overall im- 
provement in sound quality can be obtained by a 
suitable choice of speaker position. However, hopes 
are rapidly dashed when it is realized that the 
nodal point for the lowest mode is the point of 
maximum pressure for other harmonics. Thus 
moving the speaker from the end wall to the centre 
of the long wall reduces the amplitude of the lowest 
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mode by 10-12 dB but it is likely to increase the 
amplitude of the third harmonic mode by about 
the same amount. 

Nevertheless, an overall improvement in sound 
quality may result from shifting the speaker, for as 
the table shows, the lowest mode room resonances 
generally stand iselated from the next highest modes 
merely due to the fact that the average room has one 
dimension much greater than either of the others. 
An isolated mode f=51.1 c/s or group of modes 
such as f=110.3, 112.1, 112.8 c/s shown in the 
table is much more serious than a mode such as 
that at 128.5 c/s in the middle of a large number of 
other modes all of roughly equal amplitude. 


Two Loudspeakers 


The next step is to consider whether anything 
is to be gained by using two speakers in parallel 
and spaced round the room in the hope of mini- 
mizing the sound pressure build-up in a number of 
modes. Once again the effect on the lowest fre- 
quency mode will be considered because of its sim- 
plicity. At an earlier stage it was shown that moving 
a single speaker from the anti-node to the node 
reduced the height of the sound pressure peak by an 
amount equal to the standing wave ratio. Two simi- 
lar speakers in parallel will dissipate equal amounts 
of electrical power, but it was earlier noted that the 
loudspeaker standing at the node will be more in- 
efficiently coupled into the room and will have an 
acoustic output lower by the amount of the standing 
wave ratio than its fellow speaker standing at the 
point of maximum pressure. With standing wave 
ratios in the range of 10-25 dB the speaker standing 
at the nodal point will make a negligible contri- 
bution to the total sound power. Once again our 
hopes of reducing the standing wave ratio by an 
appropriate choice of speaker position are dashed. 

This point was also given an experimental check. 
With the two speakers standing side by side against 
the end wall, it was found that the addition of the 
second speaker raised the sound level by about 5 dB 
but if the second speaker were standing at a node 
there was less than 0.5 dB increase in sound level 
when it was brought into circuit. 

Thus, theory suggests, and experiment confirms, 
that there is little to be gained in the way of re- 
ducing the standing wave ratio either by placement 
of the speaker or by the use of two speakers in 
parallel. 

Though spaced speakers in parallel appear to offer 
no particular advantage in reducing standing wave 
troubles, it should not be inferred that this means 
that they do not improve the quality of reproduction. 
Showing that one particular explanation lacks con- 
firmation does not prove that paralleled speakers do 
not improve the quality of sound, it merely indicates 
that we should seek another explanation once it has 
been established that there is some improvement. 
First of all, do two spaced speakers sound better than 
a single speaker; the word spaced being emphasized 
to indicate that the problem is not the same as when 
using two loudspeakers mounted together in a single 
enclosure. 

This is a problem on which it is impossible to 
offer any soundly based theoretical advice, for we 
are woefully ignorant about all the factors that the 
hearing system considers important when assessing 
sound quality. Experiment is the only approach 
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that can be trusted, though it is important to bear 
in mind that a real judgment demands a group of 
listeners rather than a single individual, however 
skilled he may be. The following comments are my 
own judgment and should therefore be treated with 
caution. 

In my own room (21ft X 12ft x 8ft) two speakers in 
the same plane (both back against the end wall, Fig. 
4(a) ) and spaced about 8ft apart, have the normally 
expected advantages of increased efficiency in the 
bass. Peculiar results can be obtained if the listener 
sits on the axis of the two speakers, particularly 
when the two units have responses that differ slightly, 
but in general the results are not liked. Source size 
is not increased by any significant amount when the 
second speaker is brought into circuit, the overall 
results having been more fully described in the Octo- 
ber, 1957, issue which might usefully be read in con- 
junction with the present discussion. 

However, it was noticed that a listener seated back 
against the long wall in position LP1l Fig. 4(a) 
thought that the reproduction of music was im- 
proved when both speakers were working, but only 
when the second speaker S2 was back against the 
wall pointing down the room. During the investi- 
gation of the effect of two speakers on the standing 
wave system, it was noted that there was a marked 
improvement in quality when the arrangement of 
Fig. 4(b) was used. This was particularly inter- 
esting, for the previous measurements had shown 
that this arrangement of speakers gave no improve- 
ment in standing wave ratio. Very little investiga- 
tion was needed to confirm that the improvement in 
sound quality was due to an increase in the amount 
of reverberant sound, for the improvement was 
greatest when the second speaker S2 was turned 
away from the listener. As might be expected, the 
quality of speech deteriorated considerably when the 
second speaker was in use, the position of the 
announcer being vague and remote. 

If the improvement in the reproduction of music 
is really due to the additional reverberation, it sug- 
gests that a second channel might be used to trans- 
mit reverberant sound only for reproduction through 
separate speakers in the listener’s room. Some 
simple experiments confirm that reproduction of the 
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Fig. 4. Alternative positions of paralleled loudspeakers in 
the author's living room. 
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reverberation through separate speakers does effect 
a significant improvement in the quality of music 
reproduction though there is no doubt that when 
they are available, two separate channels are more 
usefully employed for a stereophonic reproducer 
system. 

It is tempting to believe that the additional rever- 
beration could be added by merely removing the 
microphone further from the sound source in the 
studio or by adding artificial reverberation in any 
of the well-known ways. Simple and obvious though 
this may seem, it fails to produce the desired results, 
for it is then necessary to reproduce both the direct 
and the reverberant sound from the same speakers. 
Direct and reverberant sounds approach the listener 
from the same direction and all the advantages are 
lost. 

All the foregoing discussion has been concerned 
with the effects of standing waves in small (domestic 
sized) rooms and it is natural to consider their effects 


in large (theatre sized) rooms. If the first twenty or 
thirty resonant frequencies are calculated from the 
Rayleigh formula, it will be found that for a typical 
theatre, perhaps 140ft x 80ft x 40ft, they will all fall 
into the frequency band below about 15 c/s. Above 
this frequency they become very closely spaced and 
thus less important. It would appear that while there 
is little or no reduction in standing wave ratio to be 
gained from the use of multiple speakers in small 
rooms, there is even less to be gained in large rooms. 
Once again, it should not be interpreted: to mean 
that multiple speakers have no advantages in large 
rooms. Mr. Briggs has stated that he has found that 
multiple speakers have proved very advantageous 
both in the Royal Festival Hall and in the Carnegie 
Hall in New York and I have not the slightest doubt 
that he is right in this. 

My thanks are due to Chapman and Hall for 
permission to quote from my book “High Quality 
Sound Reproduction.” 


Standards for. Stereo Disc Records 


A Statement Issued by the Companies Represented at the Zurich Conference 


HE present-day gramophone enjoys the advantage of 

an international dimensional standard and it is ex- 
tremely important that any major development which 
necessitates a departure from these existing standards 
should be discussed in the broadest possible manner in 
order to establish the new set of standards which may 
also be acceptable to everyone interested in the develop- 
ment and manutacture of discs and replay equipment 
throughout the world. The development of the stereo 
disc has now passed the stage of possibility and is now 
a clear probability for the very near future. In order to 
avoid ambiguity with regard to the technical intentions of 
the various companies a meeting was held in Zurich last 
November with representatives of the European record 
manufacturers known to be active in the field of stereo disc 
recording. This ad hoc committee came to a unanimous 
decision to recommend the adoption of what is now 
defined as the 45/45 system, but withheld the publica- 
tion until it was quite clear that these were in accord with 
the recommendations of the Record Industry Association 
of America. It is now certain that the U.S.A. recommenda- 
tions will be in complete agreement with those arrived at 
independently at Zurich and therefore it is now considered 
safe to release details of the standards for the 45/45 system 
for publication. 

Wherever possible the existing standards for micro- 
grooves as laid down by the British and International 
Electro Technical Commission standards will be main- 
tained. Thus the diameter of the disc, the speed and 
the recording characteristics will remain unchanged. It 
is however, necessary to reduce the radius of the repro- 
ducing point and the recommended limits are 12.5 
microns minimum radius and 15 microns maxi- 
mum radius. The angle of the reproducing point 
will remain the same as at present. The maximum 
radius of the bottom of the groove will be five microns, 
but the included angle will remain unchanged. 

For the better understanding of the definitions which 
are to follow, the notation with regard to left and right 
channels will be as laid down in the I.E.C. publication 
No. 94 “Recommendations for magnetic tape recording 
and reproducing systems” in which the right-hand 
channel is defined as that which supplies the right-hand 
speaker as viewed by the audience. 

The stereo disc will carry two channels of information 
arranged as follows :— 

1. The two channels are recorded in such a manner 
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that they can be reproduced by movement of the repro- 
pee stylus in two directions at 90 degrees to each 
other. 

2. The right-hand loudspeaker is actuated only when 
there is movement on the axis which is inclined at 45 
degrees to the disc surface and intercepts the axis of 
rotation of the disc above the surface. 

In normal practice the groove angle is nominally 90 
degrees and for this particular case the two channels can 
be said to be recorded in such a manner that the right- 
hand loudspeaker is actuated by a modulation normal to 
the surface of the groove wall which faces the axis of the 
disc, and the left-hand loudspeaker is actuated by a 
modulation of the groove wall which faces away from 
the axis of the disc. The surface modulations of each 
groove wall will be 45 degrees to the plane of the disc 
and 90 degrees to each other. 

3. A movement of the stylus point in a direction 
parallel to the surface of the disc shall provide equal, in- 
phase, acoustical signals from the loudspeakers. 

It follows, from clause 3 above, that pickups designed 
for stereo reproduction will be suitable for playing 
normal microgroove single channel records. However, 
the majority of present day pickups are designed for 
single channel operation and are fitted with a larger 
stylus point than is recommended for stereo discs and 
many of them offer a high mechanical impedance to the 
vertical movement of the stylus and hence are not suit- 
able for playing stereo discs. 


A LARGE number of films of interest to a wide variety 
of industrial audiences can be hired or borrowed free 
of charge from the Central Film Library of the Central 
Office of Information, Government House, Bromyard 
Avenue, London, W.3. The catalogue, “Films for In- 
dustry,” and supplement containing details of over 700 
films and filmstrips cost 2s. 

“ Atlantic Link,” a colour film (recently shown pub- 
licly), giving an account of the manufacture and laying 
of the first transatlantic telephone cable with its 120 
repeaters, is now available for private showing. It runs 
for 19 minutes and costs £1 to hire. 
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Marconi Doppler 
Navigator 


FURTHER TECHNICAL DETAILS AND 
A FLIGHT DEMONSTRATION 


Tn Doppler principle and its application to the 
measurement of the ground speed and drift of an 
aircraft have already been described*. Briefly, the 
modified frequencies of the energy returned from 
four radio-frequency beams directed to the ground 
fore and aft and to port and starboard of the air- 
craft are compared. If the axis of the aerial system 
is rotated until the port and starboard return fre- 
quencies are equal it will be lying parallel to the 
course over the ground; the magnitude of the fre- 
quency difference between fore and aft beams is 
proportional to the speed over the ground. 

In practice, one of the difficulties of a simple 
c.w. system is break-through between transmitter 
and receiver. This has been overcome in the Mar- 
coni Type AD2300 by the use of frequency modu- 
lation. The amplitude of sidebands resulting from 
the mixing of a part of the transmitted with re- 
ceived signal is a function of the time delay, and 
is theoretically zero for no time delay or for delays 
equivalent to integral. cycles of modulation. By 
choosing an optimum modulation index and a high 
modulating frequency (500 kc/s) the minima 
are closely spaced and are smoothed by the spread 
of Doppler frequency consequent on the use of a 
beam of finite width. The choice of a high modu- 
lating frenquency and the selection of a high-order 
sideband for if. amplification reduces noise and 
vibration amplitude modulation whose sidebands 
are grouped closer to the carrier. 

In addition to automatic drift alignment in the 


* Wireless World, 1957, May, p. 225; Aug., p. 396; Oct., 
p. 460. 


MODULATOR 
TRANSMITTING FREQUENCY 


Demonstration AD2300 Doppler navigator installed in a 
Viking aircraft of Airwork, Ltd. 


horizontal plane the aerial system of the AD2300 
is stabilized for pitch in the vertical plane up to 
10° by signals arising from differences in forward 
and backward Doppler frequencies. 

Automatic following of the Doppler frequency by 
a phonic wheel motor is achieved by continuously 
scanning the whole Doppler spectrum and com- 
paring the output with the phonic wheel frequency. 
The resultant difference frequency is fed to an 
integrator which varies the motor speed to follow 
changes in the Doppler centre frequency. Without 
any manual adjustment this circuit finds and locks 
on to the signal. If for any reason the signal dis- 
appears temporarily, a memory circuit keeps the 
phonic wheel running at the last controlled speed 
until the signal reappears. The distance flown is 
indicated by a mechanical decade counter which 
does not require calibration; the indication is a 
function of the Doppler frequency and the calcu- 
lated number of teeth on the phonic wheel. 

We have had the opportunity of seeing this 
equipment in action in a Viking aircraft on a test 
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Simplified block diagram of basic Marconi Doppler navigator. 
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MOTOR CONTROL 


GROUND SPEED(r.p.m.) 
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flight of 106 miles. A modified demonstration 
model showing the aircraft position in miles of 
“northing” and “easting” was used (a full com- 
puter for latitude and longitude is available) and 
the readings at the start and finish of the flight 
showed an error of 2.2 miles in northing and only 
0.2 miles in easting, this with a 40-knot wind and 
with a variety of steep banking turns, 360° circles, 
fast rates of climb and dive and other manceuvres 
which would not normally be inflicted, on airline 
passengers, but which were introduced to show the 
responses of the navigator. A run over the aero- 
drome at a height of 50ft showed the indicators 
to be still working normally, and we noticed on 
landing that the indicator lamps did not show lack 
of synchronization until the aircraft was as low as 
15ft from the ground. Under normal flying con- 
ditions there is littke doubt that the makers’ claim 
of 0.5° accuracy in distance flown, 0.5% + 3 knots 
in ground speed, +0.25° in drift angle and position 
accuracy to within 1%, of distance flown when head- 
ing is down to within 4° could be substantiated. 


Navy's New Radar 


Computers in Fighter Control 


and Early-warning Radars 


Tue aircraft carrier H.M.S. Victorious has been 
“reconstructed” to modern standards. One of the 
new pieces of equipment fitted during this process 
is a complete early-warning and _tactical-operation 
control radar system, giving accurate interception 
data—height, range and bearing—simultaneously,. This 
is achieved by the use of a complex scanning system 
embodied in one aerial assembly resembling, in external 
appearance, a very large head-lamp. This aerial pro- 
duces several separate narrow rotating pencil beams, one 
of which is fixed in elevation to give early-warning 
coverage. As the aerial 
rotates the other beams scan 
overlapping vertical sec- 
tors, in synchronism, so 
that the maximum possible 
amount of information 
about the target is obtained 
in one scanner rotation. 
This is essential to the 
successful interception of 
targets travelling at high 
speeds in the short time 
available for defensive 
action to take place. All 
the beams are focused by a 
common lens made up by 
spot-welding together many 
pieces of aluminium wave 
guide of differing cross- 
sections and lengths. The 
whole aerial assembly (in- 
cluding transmitters and 
head amplifiers) weighs 27 
tons and the lens is 14 feet 
in focal length with an 
aperture of f J. 

Another difficult problem 
which has been overcome 
is maintaining the i.f. out- 
put from the mixers con- 
stant in frequency. The 
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aerial system does not achieve a perfect impedance 
match to the power source because the distance the r.f. 
has to travel varies from pulse to pulse as the beams scan 
vertically. This can “pull” the frequency of the trans- 
mitter magnetron, and the receiver local oscillator has to 
follow this change of frequency to maintain a constant if. 
The problem is further complicated by the use of separate 
receivers for each pencil beam. The af.c. system 
developed corrects, on a pulse-to-pulse basis, for devia- 
tions from the nominal transmitter frequency. 

Control of the whole radar system is carried out from 
a central control desk below decks, where a computer is 
fitted to process and store all the information gained from 
the radar system. This information is then presented 
in a clear and comprehensive manner to the people mak- 
ing tactical decisions. The computer provides a display 
of when and where interception will take place trom 
data supplied by the radar and instructions given to the 
interceptor by the controlling officer. 


r 


[Photographs: Crown Copyright Reserved] 
Above: Aerial and its mounting. The complete assembly 
is supported on a single deck-ring. Below: General view 
of part of display processing equipment. 
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Variable-Qutput Mains Transformer 


REVISED DESIGN PROVIDING WIDE RANGE OF VOLTAGES 


By H. E. STYLES, B.Sc. 


3 an article published in the August, 1951, issue of 
Wireless World, the writer described a method of 
constructing a mains transformer capable of providing 
an Output which could be adjusted to any integral 
value of voltage between zero and 280 volts. The 
design of this component was based upon the fact 
that, from the series 0, + 1, + 3’, + 35,1+34,... 
+3"-*, terms can be selected so as to obtain any 
desired integral value. 

This series was reproduced by providing secondary 
windings of 1 volt, 3 volts, 9 volts, 27 volts, etc., any 
of which could be connected together in or out of 
phase so as to correspond to’the plus or minus 
values of the series. For voltages above 40, the 
transformer primary was connected in series with the 
chosen secondaries to give, in effect, an auto- 
transformer. Complete isolation from the mains 
was thus achieved only for the lower range of output 
voltages. 

The foregoing transformer has proved to be an 
invaluable laboratory component but it has never- 
theless been found to suffer from the following 
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series 0, 1, 2, 2%, 2%, 2* . . . 2% * from which it is 
again possible to obtain any desired integral value by 
selection of appropriate terms. In this case, however, 
all terms are positive and no need arises therefore 
for providing for any form of subtraction procedure, 

A multi-output transformer based upon. this 
series is shown diagrammatically in Fig. 1. It will be 
seen that the only switches required are of the 
single-pole, change-over variety of which many 
types suitable for mains voltages and currents are 
readily available at reasonable cost. The circuit of 
Fig. 1 enables any integral voltage between 0 and 
255 volts to be obtained at will by operation of no 
more than 8 switches all of which correspond to 
positive values which can readily be added with 
little risk of error. Moreover, throughout the whole 
of this range of voltages, the transformer output 
is completely isolated from the mains input. 

If desired, and provided that the transformer is 
wound with an even number of turns per volt, 
closer adjustment of output voltage can be achieved 
by the incorporation of one additional switch, 
together with a half-volt winding, which 
will provide for selecting any voltage 
throughout the whole range to within 
half a volt of the desired value. 

The circuit shown in Fig. 2 enables 
the maximum output voltage to be 
raised from 255 to 511 volts whilst still 
retaining the facility of voltage adjust- 
ment to within half a volt through- 
out the whole range. This extension 
of range is simply achieved; the neces- 
sary modifications comprising merely 
the provision of a two-pole change- 


“0 TO 255V 


Fig. |. 
255 with secondary isolated from primary. 


minor drawbacks:—(l1) The design demands the 
use of a number of three-position, double-pole 
switches suitable for mains voltages and relatively 
heavy currents. Such switches are neither very readily 
obtainable nor cheap. (2) The necessary use of 
positive and negative switch positions tends to 
complicate computation of net output voltage and 
thereby introduces a liability to error in setting. 
(3) Isolation of output from the mains is often 
desirable at voltages greater than 40. (4) Connection 
of windings in opposition leads to increased copper 
losses which should be avoided if possible. 

At the cost of no more than a slight increase in 
the number of secondary windings employed, the 
drawbacks enumerated above can be avoided by 
designing on the basis of a different mathematical 
series. Most readers will no doubt be familiar with 
the binary system of numbers represented by the 
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Mains transformer giving any integral output voltage from zero to 


over switch (readily obtainable) and a 
256-volt tapping on the primary wind- 
ing of the transformer. The additional 
primary winding tappings shown in 
the circuit of Fig. 2 serve the purpose 
of matching the primary to mains supply voltages 
ranging from 221 volts to 261 volts, in steps of 5 
volts provided by the tappings at the “line” end 
of the primary. These primary input tappings also 
enable adjustment of output voltage to within about 
one per cent of the nominal value indicated by 
the selected switch positions. 

With the circuit of Fig. 2, outputs at voltages 
greater than 255.5 volts are, of course, no longer 
isolated from the mains supply. Warning of the 
change over to auto-transformer operation is auto- 
matically provided by means of a small neon indicator 
connected across the centre contacts of the two-pole 
change-over switch. A 2-volt flash-lamp bulb 
connected across the l-volt secondary winding 
likewise serves to indicate when the transformer 
primary is energized. 

The size and precise design of the transformer can 
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be varied according to 


the particular purposes for NEUTRAL 


Fig. 2. Transformer giving 


which the component is 
required. Thus, for ex- 
ample, the lower-voltage 
secondary windings may 
be wound with heavier 
gauge wire to permit 
power loadings appropri- 
ate to the lower voltages, 
in which case the switches 
employed must also be of 
sufficient current carrying 
capacity. Alternatively, 
all secondaries can be 
wound with wire of the 
same gauge as the prim- 
ary, in which case the 
output current must 
always be limited to that 
corresponding to makxi- 
mum transformer output 


0-5V 


2V BULB 


output voltages from zero 
to 5/1 in half-volt steps 
with auto-connection above 
255.5 volts. 


b oH 
ee 
ne i 0 


permissible when used as 
a simple 1:1 ratio mains 
transformer. The same current can, however, be 
drawn with the transformer auto-connected to give 
outputs greater than 255 volts as, despite the increas- 
ed power loading, the current through the primary 
winding will remain below the limiting value up to 
the maximum output of 511 volts. 

If it be desired to employ the instrument for 
calibration ‘tests on voltmeters, etc., care should be 
taken to ensure that the turns per volt of the trans- 
former winding are sufficiently high to avoid wave- 
form distortion arising from saturation of the iron 
core material. On the other hand, if the device is 
intended for use as a means of controlling, say, 
heating or motor-driven equipment, a lower turns 
per volt figure may be preferred so as to permit 
the use of a heavier gauge of wire, core saturation 
being limited by considerations of iron loss rather 
than wave-form distortion. 

The versatility of the transformer can be further 


Instructional Films on Transistors 


FIVE new 16-mm sound films have recently been pro- 
duced by Mullard to illustrate the basic principles of 
semiconductors, transistors and their application in 
radio receiver circuits. 

“The Transistor—Its Principles and Equivalent Cir- 
cuit” lasts 15 minutes and is in colour. It is at a 
fairly high technical level and a detailed analysis of the 
complete and approximate equivalent circuits used in 
design is preceded by animated diagrams showing 
current carriers under different circuit conditions. This 
film serves as an introduction to “The Junction Tran- 
sistor in Radio Receivers,” which is in two parts: 1.— 
“Design of an IF. Amplifier ” (15 minutes) and 2.— 
“The Complete Receiver” (10 minutes). A third film, 
“The Manufacture of Junction Transistors” (10 
minutes) gives a close view of the techniques employed 
at the Mullard factory at Southampton. All the fore- 
going are available from the Publicity Division of Mul- 
lard Ltd., Torrington Place, London, W.C.1. 

Another 16-mm sound film, “The Principles of the 
Transistor ” (20 minutes, black and white), and a colour 
film strip, “ Semiconductor Devices” (35 mm), have 
been produced for teaching by the Mullard Educational 
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increased by incorporating an independent winding 
giving 6.5 volts with tappings at 2.0 and 2.5 volts. 
This will provide also 4 volts between the 2.5- and 
6.5-volt tappings and thus enable supplies to be 
obtained for the filaments or heaters of a variety of 
valves. In addition, a separate, well-insulated wind- 
ing of appropriate voltage can be incorporated so as 
to provide heater current for a valve rectifier. The 
latter, or a metal rectifier, can then be used in 
conjunction with this transformer to provide a 
variable d.c. supply, smoothed by a normal combina- 
tion of capacitors and choke. ‘Together with the 
separate low-tension windings, this will provide 
a useful source of power for valve testing, operation 
of experimental hook-ups and so on. One advantage 
to be derived from using a tapped transformer of this 
kind is that a particular voltage setting can be 
repeated precisely, whereas this is not often the case 
with devices employing variable resistances. 


Service in collaboration with the Educational Founda- 
tion for Visual Aids to whom schools should make 
application; other organizations should apply to the 
Mullard Education Service. 


B.S.R.A. Constructors Competition 


THIS was held this year in conjunction with the British 
Sound Recording Association’s exhibit at the London 
Audio Fair, and the President’s Cup and the Guy R 
Fountain Award were won by B. H. Parks with an 
optical tape locating device in which an OCP71 photo- 
transistor housed in one of the tape guides is energized 
by light passing through narrow gaps in the tape coat- 
ing. These are easily made after the coating has been 
softened by a solvent such as acetone, and, if made 
before recording, the erase head removes any magnetic 
disturbance. An associated relay system enables any 
pre-determined point on the tape to be rapidly located. 

The judges awarded the Wireless World prize to 
R. J. Fearn of Dundee for two beautifully finished light- 
weight moving-coil pickups tracking at 3 gms and 6 
gms on 334 and 78 r.p.m. records respectively. 

A third prize was given to A. J. Harper for a pickup 
lowering device and an adjustable tweeter mounting. 
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Flat Tube Demonstrated 


THE Gabor-N.R.D.C. flat cathode-ray tube, des- 
cribed in our December, 1956, issue, was demons- 
trated at the I.E.E. on May 14th to a large audience. 
A horizontal line was traced on the slightly bluish 
phosphor and was made to give a “one-shot” type 
of scan in the vertical direction by manual operation 
of a switch. One possible method of achieving 
colour reproduction in the tube was demonstrated 
on a small section of phosphor material which 
changed colour when the energy of the electron 
beam was varied. Industry representatives at the 
meeting were frankly critical of the practicability 
of the tube design for mass-production techniques, 
but Dr. Gabor and his co-workers continued to 
assert that for colour television it was essentially 
simpler than the existing shadow-mask, beam- 
switching and beam-indexing tubes. 


Standard Frequencies 


IN accordance with the Atlantic City Convention 
the carrier frequencies of all B.B.C. short-wave 
transmitters are maintained to within + 30 parts in 
10°, but in practice they rarely exceed the limits 
of + 10 parts in 10°. 

For some years three short-wave transmitters, 
GRO (6.180 Mc/s), GSB (9.510 Mc/s) and GSV 
(17.810 Mc/s) and the 200-kc/s Droitwich trans- 
mitter have been guaranteed to have a stability of 
better than 1 part in 10° (sub-standard carrier). 

From May Ist the three short-wave transmitters 
are no longer being maintained as sub-standard 
carriers. It is stated that this has been done to 
“provide for greater flexibility in the use of these 
frequencies between the overseas service transmit- 
ting stations.” 

The 200-kc/s transmission, which incidentally is 
used by the B.B.C. to control the carriers of a num- 
ber of low-powered unattended transmitters in the 
U.K., will continue to be maintained as a sub- 
standard. carrier. The results of measurements 
made daily by the National Physical Laboratory on 
the Droitwich transmission are given each month 
in our sister journal Electronic & Radio Engineer. 


Audio Fairs 


MORE than 47,000 visitors attended this year’s 
London Audio Fair, and at one period the percent- 
age of men was said to be as high as 97. This year’s 
attendance was some 7,000 more than in 1957. 
Plans are being made to hold an Autumn Audio 
Fair again in Harrogate (Oct. 24th to 26th). Audio 
Fairs Ltd., the organizers of both the London and 
Harrogate shows, is a non-profit making concern 
consisting of an honorary council of management 
under the chairmanship, this year, of D. A. Lyons, 
of Trix. The other members of the council are: 
G. Spark (M.S.S.), vice-chairman; L. H. Brooks 
(M.S.S.), secretary; M. L. Berry (Trix); J. Maunder 
(Vitavox); H. Slade (Garrard); T. R. B. Threlfall 
(Goodmans); and V. G. P. Weake (Pamphonic). 
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V.H.F. Ship-Shore R/T 


TELEPHONE calls between U.K. subscribers and 
suitably equipped ships within a 40-mile radius of 
the North Foreland radio station will be possible 
within a few months. The G.P.O. introduced a 
similar service in the Firth of Clyde last May and 
is planning the installation of v.h.f. radio-telephone 
equipment in several other coast radio stations, in- 
cluding Niton (Isle of Wight), Mablethorpe (Hum- 
ber) and Land’s End. 

The frequencies to be used by North Foreland 
are those internationally agreed at the Hague Mari- 
time V.H.F. Radiotelephone Conference (January, 
1957)—156.8 Mc/s calling, 161.9 Mc/s transmit, and 
157.3 Mc/s receive. Transmissions will be fre- 
quency modulated. 

Marconi’s have been awarded the contract for 
equipping North Foreland and four other stations 
with the necessary v.h.f. gear. 


B.R.E.M.A. Report 


THE continued trend of reduced retail prices of 
domestic sound and television equipment is men- 
tioned in the report of the British Radio Equipment 
Manufacturers’ Association. It quotes the Board of 
Trade Wholesale Price Index which (with June, 
1949, as the base rate of 100) shows that beween 
1954 and 1957, prices of sound receivers came down 
from 98.7 to 91.7%; TV receivers from 83.8 to 
75.4%; and radiograms from 95.8 to 89.6%. During 
the same period the index for domestic electrical 
appliances as a whole rose from 111.7 to 115%. 

The value of home sales of domestic receivers (at 
ex-works prices) last year was £83.3M, which was 
22%, above the 1956 figure but 4% below the 1955 
total. Exports, too, were below the 1956 figure— 
£3.4M cempared with £3.6M. 

It is announced that it is proposed to form within 
the association a group for audio equipment manu- 
facturers. 


Earls Court 


AN innovation at this year’s National Radio Show 
(Earls Court, Aug. 27th to Sept. 6th) will be the 
inclusion of a number of sound-proof demonstra- 
tion rooms in a section of the hall devoted exclu- 
sively to audio firms. All the 45 stands in this sec- 
tion, which will be on the First Floor, were allocated 
at the ballot on April 30th, although a few spaces 
remained unlet on the ground floor. 


Technical Authorship 


FOR some time the City & Guilds of London Insti- 
tute has been considering the need for courses and 
examinations in technical authorship, and a scheme 
has now been prepared. The normal course of 
part-time instruction will extend over four years 
and amount to at least 600 hours study. The first 
intermediate examination will be held in 1960 
and the first final examination the following year. 
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Television Society Premiums 


THE Television Society has awarded Premiums to 
the following authors for papers read at London 
meetings of the Society in 1956/57:— 

Dr. D. Gabor, F.R.S. (Imperial College), The Wireless 
World premium for “A New Picture Tube”. 

Dr. E: L. C. White (E.M.I. Research), the Mervyn pre- 
mium for “Alternatives to the N.T.S.C. Colour System ”. 

S. N. F. Doherty and P. L. Mothersole (Mullard Re- 
search), the Mullard premium for “ Automatic Gain Control 
Circuits in Television Receivers ”’. 

Dr. J. A. Saxton (D.S.I.R. Radio Research Station), the 
E.M.I. premium for “ Scatter Propagation and its Applica- 
tion to Television ”’. 


Dr. R. Pearce (E.M.I. Research), the Electronic 
Engineering premium for “The Return of Electrostatic 
Focusing ”’. 


Ian Atkins (B.B.C.), the Pye premium for “Studio Pro- 
duction Techniques ”. 


Smale House.—Cable & Wireless have honoured 
J. A. Smale’s long service and distinguished contribu- 
tion to international telecommunications by naming its 
new five-storey building in Kirby Street, London, E.C.1, 
Smale House. Mr. Smale was with C. & W. from 
1929 to 1957, and was for the last nine years engineer- 
in-chief. The development and workshop production 
sections of Cable & Wireless will be transferred from 
Radio House, Wilson Street, E.C.2, to Smale House. 
The staff numbers about 100. 


Television Society Council.—The following were 
elected at the annual general meeting on May 9th to 
fill the vacancies on the council of the Television 
Society:—V. J. Cooper, Marconi’s chief television 
engineer; C. L. Hirshman, Siemens Edison Swan’s chief 
consulting and applications engineer; T. C. Macnamara, 
technical controller of Associated Television; and 
N. E. B. Wolters, executive controller of TV films and 
radio division of Napper, Stinton and Woolley. 


R.I. Club.—Membership of the Radio Industries 
Club, which holds a monthly luncheon meeting in 
London and organizes the annual Radio Industries Ball, 
is now 952. The new president of the club. is Sir 
Robert Fraser, director-general of the Independent 
Television Authority. W. E. Miller, managing editor 
of Wireless Trader, who was secretary of the club for 
nearly 18 years, is elected a vice-president. Collections 
for trade charities taken at the luncheons during the past 
year totalled £364, to which is added £262 resulting 
from the 1957 ball. 


A.T.C. Recorders.—The first of a series of magnetic- 
tape recording installations for the principal airports of 
the Ministry of Transport and Civil Aviation is to be 
installed at Gatwick Airport. Manufactured by British 
Communications Corporation the equipment, which will 
be used by air traffic controllers, will provide as many as 
17 channels on a single tape, although the Gatwick 
installation will use only eight. 


8 Million —During March the number of combined 
television and sound licences in the U.K. passed the 
8 million mark. The month’s increase was 95,280, 
bringing the total to 8,090,003. Sound-only licences 
totalled 6,556,347, including 333,729 for car radio sets. 


Institute of Information Scientists has been formed 
to promote high standards and establish professional 
qualifications in scientific information work. Enquiries 
should be addressed to J. Farradane, Torran, Crofton 
Road, Orpington, Kent. 

Next year’s Electrical Engineers’ Exhibition, sponsored 
by the Association of Supervising Electrical Engineers, 
will take place at Earls Court from March 17th to 21st. 


Transistor Convention.—The I.E.E. is organizing an 
international convention on transistors and associated 
semi-conductor devices, to be held in London from May 
25th to 29th next year. 
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B.S.R.A.—After serving the British Sound Recording 
Association as secretary for many years, R. W. Lowden 
has been elected president in succession to J. F, Doust. 
The new secretary is D, Winget with S. W. Stevens- 
Stratten as assistant secretary. G. A. Briggs joins 
M. J. L. Pulling, A. P. Monson and F. Langford-Smith 
as vice-presidents. 


The British Wireless Dinner Club, founded after the 
1914/18 war by Col. L. F. Blandy, who was responsible 
for wireless communications in the British Expedi- 
tionary Force, held its 35th annual dinner on April 25th. 
It was attended by 120 members. The president 
and vice-president for this year are Maj.-Gen. Sir 
Ronald Penney and Brigadier Sir Lionel Harris re- 
spectively. Captain F. J. Wylie, R.N., and L. T. Hinton 
are joint honorary secretaries. 


The Mullard Company has made an offer to Oxford 
University of £50,000, payable over ten years, towards 
the cost of a new college which would accommodate 
400 students, of whom up to half would be scientists, 
mathematicians or engineers. 


I.E.A. Exhibition. —The number of visitors to the In- 
struments, Electronics and Automation Exhibition 
(Olympia, April 16th-25th) was 59,600, including 3,300 
from overseas. This year’s attendance was some 6,500 
more than last year. 


FROM ABROAD 


Reliability —The 5th National Symposium on Re- 
liability and Quality Control in Electronics will be held 
in Philadelphia, Pa., U.S.A., from January 12th to 14th. 
The organizers would welcome contributions from out- 
side the U.S.A. Further information about the Sym- 
posium and the procedure for submitting papers can 
be obtained from R. Brewer, of the G.E.C. Research 
Laboratories, Wembley, publicity area chairman for the 
United Kingdom and Western Europe. 


U.H.F. Congress.—Proceedings of the international 
congress on u.h.f. circuits and aerials held in Paris last 
October are being published by the Société des Radio- 
électriciens, 10 Avenue P. Larousse, Malakoff (Seine), 
France. The texts of the 166 papers presented at the 
Congress will be published in either English or French, 
according to the language used by the author. The 
proceedings will cost 5,000 francs if ordered before June 
15th, or 9,000 francs afterwards. Abstracts of the 
papers in both English and French are being issued as 
a booklet, price 1,000 francs. 


Cybernetics—The International Association for 
Cybernetics is to publish a quarterly review, Cyber- 
netica. The annual subscription for non-members is 
300 Belgian francs. The association is organizing a 
second international congress, which will be held in 
Namur, Belgium, from September 3rd to 10th. The 
U.K. representative on the organizing committee is 
Dr. W. Grey Walter, of the Burden Neurological In- 
stitute, Bristol, and the U.S.A. representative is John 
Diebold. 


Magnetic Materials.—America’s fourth conference on 
magnetism and magnetic materials, sponsored by a 
number of organizations, including the Institute of Radio 
Engineers and the American Institute of Electrical 
Engineers, will be held in Philadelphia from November 
17th to 20th. Further details are obtainable from C. J. 
Kriessman, Remington Rand Univac, 1900 W. Alle- 
gheny Avenue, Philadelphia, Pa. 

Norway, which already has 17 v.h.f./f.m. stations, is 
planning to double this number in the near future to 
give a satisfactory broadcasting service to the whole 
country. 

A.R.R.L.—A 12° increase in its membership 
during 1957 is reported by the Amateur Radio Relay 
League. Members in the United States and its posses- 
sions now total 65,215 with a further 2,151 in Canada. 
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L. H. J. Phillips, B.Sc., sales manager of the Elec- 
tronics Department of Metropolitan-Vickers, has been 
appointed assistant commercial manager. An honours 
graduate of the University of Wales, Mr. Phillips be- 
came a college apprentice at Metropolitan-Vickers in 
1927. A year later he joined the staff of the research 
department, where he remained until 1941 when he was 
appointed assistant superintendent of the Radio Depart- 
ment of the Royal Aircraft Establishment, Farnborough. 
In 1942 he was transferred to the Ministry of Aircraft 
Production as Deputy Director of Communications 
Development. He returned to Metrovick as sales man- 
ager of the newly formed radio department in 1945, 
becoming sales manager of the electronics department 
the following year He is succeeded as sales manager 
by A. G. Barton, A.M.I.E.E., who received his tech- 
nical education at the Royal Technical College, Salford, 
and joined the company as a school apprentice in 1939. 
From 1943 to 1947 he was in R.E.M.E. with the rank 
of Captain. He returned to Metropolitan-Vickers in 
1947 and has been sales engineer in the Electronics 
Department since 1955. 


Harold Larnder, O.B.E., who was a member of Sir 
Robert Watson-Watt’s radar research team at Bawdsey 
and has been in Canada since 1957, has been appointed 
Director of Scientific Intelligence in the Canadian 
Defence Research Board. Until recently he was direc- 
tor of the R.C.A.F. Directorate of Systems Evaluation. 
For his contributions to the development of radar, 
which included after-glow of cathode-ray tube screens, 
pulse analysis and monitoring and radar counter- 
measures, he received in 1952 a financial award on the 
recommendation of the Royal Commission on Awards 
to Inventors. For some time prior to going to Canada 
he was superintendent of weapons assessment at the 
Ministry of Supply’s Armament Development Establish- 
ment. 


A. F. Wilkins, O.B.E., M.Sc.Tech., M.I.E.E., another 
of Sir Robert Watson-Watt’s Bawdsey team, has been 
granted the Fellowship of the American Institute of 
Radio Engineers for “his contributions to research, to 
short-wave direction finding, and to the early develop- 
ment of radar.” He, too, received a financial award for 
his contributions to the 
development of radar, 
which ‘included a method 
of height measurement in 
single-station radar, IFF 
apparatus and _ aircraft 
aerials for use with IFF 
and a device for reducing 
the effect of permanent 
echoes at CH stations. 
Mr. Wilkins, who is now 
a senior principal scien- 
tific officer at the D.S.I.R. 
Radio Research Station, 
Slough, was for the latter 
part of the war head of 
operational research sec- 
tions of Fighter Com- 
mand and at Air H.Q, 
S.E. Asia. 


R. H. Cooke, a founder member of the Society of 
Non-destructive Testing, has been appointed director 
and general manager of the new company Research 
and Control Instruments, Ltd., mentioned on page 267. 
He is a member of the committee of the nucleonics 
section of the Scientific Instrument Manufacturers’ 
Asscciation. 
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E. Duncan-Smith, D.Sc., M.LE.E., M.Brit.I.R.E., 
former United Nations radio adviser. to the Jordan 
government, has been appointed telecommunications 
expert to Israel by the United Nations Technical Assis- 
tance Administration. He will be especially associated 
with telecommunications and electronic training at the 
Technion, Haifa. Dr. Duncan-Smith was at one time 
at the Admiralty Signal Research Establishment where 
he served for some six years in the technical secretariat 
and the Shore Station Division. After resigning from 
the Royal Naval Scientific Service and before going to 
Jordan, he was with Air Service Training, Hamble, and 
International Aeradio, Ltd., organizing radio technical 
training. 


Gordon A. Spencer, A.R.T.C., M.I.E.E., has resigned 
his appointment as principal scientific officer with the 
Admiralty Signal and Radar Establishment to join 
Andec, Ltd., electronic engineers, of Reading, as assis- 
tant to the director. Prior to going to A.S.R.E. in 1950 
he was production manager for Dawe Instruments, Ltd., 
which he joined on leaving the R.A.F., in which he 
served as a technical signals officer. 


Hilary F. C. Williams, B.Sc., until recently chief 
engineer of Racal Engineering, Ltd., of Bracknell, Berk- 
shire, has joined Andec, Ltd., as chief electronics en- 
gineer. For nine years prior to joining Racal he was 
with Cossors as a development engineer. During the 
war he was engaged on radar work at R.A.E. and was 
granted on honorary commission in the R.A.F. 


A. St. G. Prynne, M.A., A.M.I.E.E., has been 
appointed commercial manager of Racal Engineering, 
Ltd. His department covers sales, service, contracts 
and estimating. It is also announced that I. H. M. 
Campbell has been appointed chief of sales (home and 
export) and will be responsible for publicity. 


John P. Coleman, M.I.E.E., has resigned from the 
board of Data Recording Instrument Co., which he 
joined last year, and no longer has any financial interest 
in the company. He will be devoting himself fully to 
the activities of the Gresham Transformer group of 
companies, of which he is a co-founder and chairman. 


J. W. Soulsby has been elected chairman of the Radio 
Officers’ Union for the fourth successive year. In 1918, 
at the age of 18, he joined the Marconi Marine Com- 
pany as a sea-going operator, and except for a short 
spell at the company’s Newcastle depot has been at sea 
ever since. He is at present serving as chief radio 
officer in the British India Steam Navigation Company’s 
Uganda. 


W. S. Armstrong, elected for a second year as vice- 
chairman of the Radio Officers’ Union, was on the 
Marconi Company’s sea-going staff until 1947 when he 
was appointed to the permanent staff of the Union’s 
Inspectors and Technical Employees’ Section. He is 45. 


K. P. Wood, B.Sc., A.M.I.E.E., who joined Cossor 
Radio & Television, Ltd., in 1956, has been elected to 
the Board and will assist J. S. Clark, the chairman and 
managing director, on the management side of the 
company’s business. Prior to joining Cossor, he was 
in charge of the electrical engineering department of the 
Medway College of Technology, Rochester. 


J. S. Wilson, who joined Thorn Electrical Industries, 
Ltd., in 1946, and became sales manager of the Fer- 
guson Radio and Television Division two years ago, 
has been appointed to the board of Ferguson Radio 
Corp., Ltd. 


W. Dalziel, production manager of Plessey’s elec- 
tronic and equipment group, has been appointed an 
executive director of the company. Mr. Dalziel, who is 
41, joined Plessey in 1938. H. Fox Wright, contracts 
manager of the company, which he joined in 1937, has 
also been appointed an executive director. 
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H. G. Cutler, general manager of Egen Electric, Ltd., 
has been appointed a director of the company, which he 
joined as works manager on its formation in 1946. He 
has been general manager since 1954. 


J. Irwin has been appointed works executive director, 
and C. C. Hurst an executive director of Aerialite, Ltd. 
Mr. Hurst retains his position as sales manager of the 
aerial and electronics division. 


Arthur C. Crouch has joined Reliance Manufacturing 
Co. (Southwark), Ltd., of Walthamstow, as technical 
sales executive. He was with A.B. Metal Products 
until 1951, and rejoined them in 1953. In the interim 
he was with Ardente. 


R. H. Vivian, B.Sc., A.M.I.E.E., for seven years with 
A. C. Cossor, Ltd., has joined the Trix Electrical Co. as 
chief engineer. 

F. G. Sandham, who has been with the Trix Electrical 
Co. for the past six years, has been appointed works 
manager. 


William Strange, formerly of Grundig (Great Britain), 
Ltd., has joined the Wyndsor Recording Co., as pro- 
duction manager. Until recently the company, which 
manufactures Wyndsor tape recorders, was known as 
the Magnetic Recording Company. 


H. Sellers, formerly sales manager of Marconi Instru- 
ments, recently joined Livingston Laboratories as com- 
mercial manager. 


OBITUARY 


S. B. Smith, who retired in 1956 after 44 years’ 
service with Marconi’s W.T. Company, has died at the 
age of 66. After a few years in the company’s test 
department he joined the research department in 1919 
and later took a leading part in designing the first 
Adcock direction finder to be produced commercially. 
He was also concerned with the development of fac- 
simile equipment. At the time of his retirement Mr. 
Smith was chief of the company’s patents department. 


News from the Industry 


Associated Transistors, Ltd., is the name of a new com- 
pany formed jointly by the Automatic Telephone and Electric 
Co., the English Electric Co., and Ericsson Telephones, for 
the development and manufacture of transistors and other 
semi-conductor devices. The company, for which a factory 
is being built at Ruislip, Middx, will be primarily concerned 
with the production of switching transistors for telecom- 
munications, but will also manufacture semi-conductor devices 
of more general application. 


Plessey-Brayhead Agreement.—The Plessey Co., Ltd., and 
Brayhead (Ascot), Ltd., have entered into a joint develop- 
ment and manufacturing agreement covering television tuners 
and f.m. permeability tuners. The first Plessey-Brayhead 
products to be marketed under the new arrangement will 
be the Brayhead BT 16 tuner, now to be known as the P-B 1, 
and the new Plessey f.m. permeability tuner, to be known 
as the P-B 2. These products will be sold in the United 
Kingdom by both companies and throughout the rest of the 
world by Plessey International, Ltd. 


John Brennan, Ltd., of Crail, Fife, have entered into an 
agreement with Griffiths Electronics Inc. and Electronic 
Industries, Inc., of New Jersey, U.S.A., to produce, initially 
from imported parts, the Griffiths Golden Grid cathode-ray 
tube gun for marketing in Great Britain, on the Continent 
and in the entire sterling area. The guns will be available 
to tube manufacturers and rebuilders and will also be used 
in the company’s Truvu tube. 


A.T. & E.—In his annual report, Sir Thomas Eades, 
chairman of the Automatic Telephone & Electric Company, 
stated that the company’s output for 1957 was a record and 
that the group profit increased by £187,824 to £1,981,905. 
He announced that in December A.T. & E. jointly with 
Siemens Edison Swan entered into an agreement with the 
South African Posts and Telegraph Department for the supply 
of telecommunications equipment over the next 10 years. 
Among the subsidiary companies mentioned in the report are 
Hivac, whose turnover is now nearly five times that of the 
immediate post-war years, and A.T. & E. (Bridgnorth), whose 
turnover for 1957 increased by 50 per cent compared with 1956. 


T.C.C.—In his report for 1957 the chairman of the 
Telegraph Condenser Co. announced that the group trading 
profit of £424,301 was a decrease of £35,725 on the previous 
year, but the major part of this was accounted for by the 
acquisition of a majority interest in a Canadian company. 
Since the end of the year T.C.C. have acquired the entire 
share capital of United Insulator Co., Ltd., the well-known 
ceramic manufacturers. 


Murphy Group net profit for 1957 of £226,829 was some 
£30,000 more than in 1956. 


Telcon Group profit for 1957 (before taxation) was 
£626,274, an increase of 26% on the previous year. 
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A New Instrument Company.—Research & Control Instru- 
ments, Ltd., of Instrument House, 207, King’s Cross Road, 
London, W.C.1 (Tel.: Ternmiinus 8444), have become the 
sole distributors in the United Kingdom for the electronic 
instruments and scientific equipment hitherto marketed by 
Philips Electrical, Ltd. The company, whose service depart- 
ment and stores are at 49, Temperley Road, Balham, 
London, S.W.12 (Tel.: Battersea 9166), have also been 
appointed sole distributors responsible for the sale and ser- 
vicing in the U.K. of Mullard electronic measuring instru- 
ments and electro-chemical apparatus. Research & Control 
Instruments are also handling electronic instruments made 
by Elektro-Spezial A.G., of Hamburg, X-ray diffraction and 
spectrographic equipment of Norelco (U.S.A.) and X-ray 
equipment manufactured by C. H. F. Miller A.G., of 
Hamburg. 


Kerry’s (Ultrasonics), Ltd., of Warton Road, Stratford, 
London, E.15 (Tel.: Maryland 6611), have been appointed 
sole U.K. distributors for Mullard low-power ultrasonic 
tinning, cleaning and machining equipment. 


Commercial Stereo Discs.—First release of stereophonic 
records by the Pye Group are scheduled for sale in June. 
They will include popular and “classical” items and will 
be recorded to the 45/45 characteristics which have been 
agreed upon by the leading record manufacturers. A range 
of suitable reproducing equipment has been developed by 
both Pye and Pamphonic, and will be available at the same 
time. 

Atomic Instrumentation.—The joint services of Ekco 
Electronics, Ltd. (Southend-on-Sea) and George Kent, Ltd. 
(Luton) are offered for the engineering and manufacture of 
overall instrumentation schemes for both power and re- 
search reactors. Kents have produced the physical instru- 
mentation for various reactors and Ekco the nucleonic 
control instruments and associated circuitry. 


Mullard have set up a semiconductor division with G. A. 
Gilbert as head. Within the division there is a commercial 
department, of which P. A. L. Harris is manager and a 
technical department with G. D. Grimsdell as manager. 


Remington Rand, Ltd., have renamed their electronics 
division the Univac Computer Division, and it has been 
transferred to 26, Kensington High Street, London, W.8 
(Tel.: Western 8241). The division is part of the Business 
Services Division of which C. W. Elliott is now national 
sales manager. R. H. Williams is manager of the Univac 
Division. 

Wirepots, Ltd., of New Road, Rainham, Essex (Tel.: 
Rainham 4143), announce that Richard H. Cramp, previously 
with Colvern, has joined them as joint managing director 
with Cyril May. The company, which was originally the 
North View Engineering Co., is concentrating on the manu- 
facture of wire-wound potentiometers. 
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U.S.A. Visit.—Alfred Rose, managing director of Direct 
TV Windings, Ltd., and Direct TV Replacements, Ltd., is 
to visit the U.S.A. in June. He will be negotiating for the 
production in this country, under licence, of American tele- 
vision components and test equipment. 


Perth Radios, Ltd., of Marten House, 39-47, East Road, 
London, N.1, have been appointed sole U.K. representatives 
for the Saja tape recorder made in Western Germany. It 
will be marketed under the joint Perth-Saja trade mark. 
The company recently appointed Baker Duthie and Co., of 
131, West Regent Street, Glasgow, C.2, as their agents for 
Scotland and Northern Ireland. 


Mullard inform us that they received orders for ultra- 
sonic equipment to the value of £70,000 during the I.E.A. 
exhibition. 


Southern Instruments, Ltd., of Camberley, Surrey, 
announce that Philip Sellars, who is managing director of a 
number of industrial concerns, has joined the board of 
directors as vice-chairman. It is also announced that the 
company is erecting a new laboratory wing, which will 
increase the floor space to about 70,000 sq ft. 


Nu-Life Teletubes, whose reconditioning work on cathode- 
ray tubes was described in our May issue (page 247), are 
having a new factory built at South Ruislip, Middlesex, to 
cope with increased demands for their services. 


Metal Blanks, Ltd., of Tudor Grove, London, E.9 (Tel.: 
Amherst 8484), the recently formed associates of Gate 
Electronics of the same address, have facilities for producing 
printed circuits in large or small quantities. 


Gillone Electric, Ltd., component manufacturers, whose 
factory at Camberley, Surrey, was recently severely damaged 
by fire, are now back in production. The rebuilding of 
the factory is well under way and they are going ahead 
with their plans to build another factory giving an additional 
15,000 square feet of floor space. 


Welwyn Electrical Laboratories announce that their “V” 
series of vitreous-enamelled wire-wound resistors have been 
granted full type approval by the Radio Components 
Standardization Committee. 


An American associate company, G. V. Planer, Inc., has 
been formed in New York by G. V. Planer, Ltd., of Wind- 
mill Road, Sunbury-on-Thames, Middiesex. 


Henley’s eng:neering sales department has moved from 
the company’s head office in Hatton Garden to 59-62, High 
Holborn, London, W.C.1. 


EXPORTS 


First quarter’s exports of British radio equipment of all 
kinds are estimated to be higher than in any previous 
quarter. The provisional total announced by the Radio 
Industry Council is nearly £11.5M. which is about £650,000 
more than for the same period last year. The most marked 
increase was in the export of sound-reproducing equipment, 
which rose to over £3M 


British component manufacturers are planning to hold an 
exhibition in Stockholm from September 29th to October 
3rd. It is the third Swedish exhibition organized by the 
Radio and Electronic Component Manufacturers’ Federation, 
the previous two being in 1948 and 1953. 


Canada.—An eleven-man delegation from the Dollar Ex- 
ports Council, headed by Sir William Rootes, has been 
visiting Canada during the past month. In Canada the 
Council maintains British Trade Centres in Toronto, Mon- 
treal and Vancouver, which are managed for the Council 
by the Canadian Association of British Manufacturers and 
Agencies, whose directory (““CABMA Register”) is issued 
jointly by our Publishers and Kelly’s Directories. 


Servo Test Equipment.—An order worth $121,000 for 
transfer function analysers for guided missile work has been 
received from the U.S.A. by the Solartron Electronic Group 
through its American distributing company Solartron Inc., 
of Los Angeles, California. 


Doppler Navigator.—A Viking aircraft equipped with a 
Marconi civil Doppler navigator has carried out an exten- 
sive demonstration tour of Western Europe. 


Sound reproducing equipment for Prince Rainier’s new 
home on the outskirts of Monte Carlo has been installed by 
Pamphonic Reproducers. The installation includes a.m./ 
f.m. receiver and amplifiers and loudspeakers are fitted in 
every major room and line source speakers are installed in 
the garden. 
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Radio-Teleph Eq t.—A repeat order from the 
New Zealand Post Office for the supply of multi-channel 
v.h.f. radio-telephone links has been placed with Marconi’s 
by their agents Amalgamated Wireless (Australasia) Ltd. 
The order, valued at approximately £90,000, is for terminal 
equipment, repeaters, aerials and test equipment for four 
radio links each providing up to 48 telephone channels, AlJ 
the radio equipment will be in duplicate, the standby 
gear being automaticaly switched into service should there 
be a failure. Marconi’s are providing similar equipment for 
a link between Kingston and Montego Bay, Jamaica, for 
which the channelling equipment is being supplied by the 
Automatic Telephone and Electric Co. 


Radar.—A complete mobile radar installation (Type CR21) 
has been ordered from Cossor by the Federal German 
Ministry of Defence. 


Switzerland.—The market for industrial electronic equip- 
ment was explored by Dr. J. Simmonds, managing 
director of Airmec, Ltd., during a recent visit to Switzer- 
land. He met representatives of the machine tool industry 
in Zurich and American industrialists in Basle to consider 
licensing arrangements. 


Nigeria.—Ekiti (Anjuwon) Universal Trading Stores, 5a, 
Strachan Street, Ebute Metta, Nigeria, are interested in 
receiving catalogues and price lists from U.K. manufac- 
turers of tropicalized domestic short-wave receivers, ampli- 
fiers, tape recorders and loudspeakers. 


British East Africa.—A survey of the market for domestic 
receiving equipment in British East Africa, prepared by the 
U.K. Trade Commissioner in Nairobi, shows that whereas 
in 1955 the U.K. provided 34% of the imports of sound 
receivers and radiogramophones the figure for 1956 was 
31% and during the first six months of last year it dropped 
to 30%. During the same period Western Germany sup- 
plied 35%, 35% and 31% respectively and the Netherlands 
28%, 31% and 33%. 


Measuring Instruments.—Wayne Kerr Laboratories, of 
Chessington, Surrey, will be demonstrating their universal 
bridge, Type B221, and its various chemical adaptors, 
showing the application of the Wayne Kerr three-terminal 
bridge technique applied to chemical measurements, at the 
ACHEMA Chemical Engineering Exhibition in Frankfurt, 
Germany, from May 3lst to June 8th. 


Instruments and equipment from a number of British 
manufacturers will be exhibited at the International Elec- 
tronics and Atomic Energy Exhibition in Rome (June 16th 
to 30th), by Conway Dolman, of Via Sicilia 235, Rome. 
The company represents among others Plessey, Rank Cintel, 
Airmec, Furzehill, Nagard, Southern Instruments, Allied 
Electronics, Wayne Kerr, J. Langham Thompson, Winston 
Electronics and Emeco Electronics. 


Poland.—For the third successive year Kelvin Hughes are 
exhibiting at the Poznan International Fair (June 8th-22nd). 
They will be showing marine equipment, industrial instru- 
ments and components. 


A television link, using travelling-wave tubes both at the 
terminal stations and at the repeater stations, is to be sup- 
plied by Marconi’s for the Yugoslav broadcasting authori- 
ties. It will link Belgrade and Ljubljana (a distance of some 
350 miles). Provision will be made at Sljeme, near Zagreb, 
for the insertion of programme matter, which could be 
relayed to Belgrade and Ljubljana simultaneously or to 
either citv. 


Electronic equipment, including spectrum analysers and 
stabilized decade oscillators, worth £70,000, has been ordered 
by an Italian organization from Winston Electronics, of 
Shepperton, Middlesex. 


Metal Cabinets.—A. G. Imhof, managing director of 
Alfred Imhof, Ltd., is touring the U.S.A. and Canada investi- 
gating the market for Imlok, the interlocking system of 
metal cabinet construction. 


Italy—Melchioni S.p.A., Via Friuli 16/18, Milan, are 
interested in securing the representation for Italy of United 
Kingdom manufacturers of sound and television com- 
ponents and accessories. 


Switzerland.—Sorensen Ard A. G., Eichstrasse 29, Zurich 
3/45, are interested in representing a U.K. manufacturer 
of semi-conductors. 


Swiss Importers.—Willy Egli and Co., of Zurich, who are 
agents for a number of British companies, including Tannoy, 
T.C.C., Rola-Celestion, Ekco and Multicore, have changed 
their name to Egli, Fischer and Co. Their address is Got- 
thardstrasse 6, Zurich. 


WIRELESS WORLD, JUNE 1958 


Jun 


XUM 


June, 1958 WIRELESS WORLD $9 


BRIMAR 6BQ7A 


The Brimar 6BQ7A is a double triode consisting of 


from the 
i-channel 
Miarconi’s 
sia) Ltd. 
terminal 
for four 
nels, AlJ 
standby 
ild there 
ment for 
aica, for 
i by the 


e CR21) 
German 


Cc equip- 
nanaging 
Switzer- 
industry 
consider 


two independent high slope sections with similar charac- 
teristics. It contains an internal screen which is 


brought out of a separate base pin to ensure low inter- 


ores, 5a, 
ested in 
nanufac- 
; ampli- | 


action between the two independent sections. The 


valve is particularly useful in all functions where high 


domestic 
d by the 
whereas 
f sound 
956 was 
dropped 
iny sup- 
herlands 


slope triodes are required and can also be used as a 


cascode RF amplifier or a combined oscillator and mixer. 


ries, of | 
iniversal 
idaptors, 
terminal 
3, at the 
rankfurt, 


nN 
wu 


20 


British 
al Elec- 
ine 16th 
, Rome. 


< Cintel, ¢ 
Allied LP 
Winston 


ghes are / = “ens 
h-22nd). | | f Nl aeeee 
| instru- ~ +5 


ae 


wu 


ANODE CURRENT mA 


5 


aatiemaienn 


h at the 
be sup- 
authori- | 
of some / 
Zagreb, 
ould be 
/ or to 


x 
Fy rage a DISS|PATION 2W 


4 ed 4 
i 


— 
~ 
KA 
N 


x) 
N 
‘ 


300 400 soo 
ANODE VOLTAGE VOLTS 

Cut this out for further reference or 

ers and 


ordered 
nics, of 


write to the Publicity Department at 
TYPICAL CHARACTERISTICS 


Footscray for a data sheet. Heater voltage ...........cccccccccsccccscsccsseses Ledeen suctoscnbaesas 6.3 volts 
PRE CMNIIIE cicns. cis scnacecetscrcsaaccissucsunchasicosevontesehedoos 0.4 amp. 

Mee Ot MOM PGS VONEARD: ..n.5s505503scccsesssscsccscasssieoccsscaccsesssoosstaees 150 volts 
Cate WIRE. TORIEEOR oi cicss cc cnesscscscsssecccessscscossioncoons 220 ohms 

1 © eee ee ee eee eee PSHE RETIN isc caccevekscinisessianccseccsnssssancceccescecscnsenpess 9 mA 
Murtital CONDUCTANCE «....55...5.0ccccsceecsscecccscncsescoseescesese 6.4 mA/V 

ee Te) 2s Amplification factor .............ccccssscorsssssenseneneccscosesessccsenccess SD 
W.W. ANODE FOSISEANEE ....0....ccccccrcccosccrccccsccosecscnvcsesecsooess 6,100 ohms 

Grid cut-off voltage (I—l0yA).........:eceeeeeeee eens —10 volts approx. 


ctor of 
investi- 
stem of 


an, are 
United 
1 com- 


, Zurich 
facturer 


who are 
Tannoy, 
changed 
is Got- 


Srandard Telephones and Cables Limited 


Regd. O,fice : Connaught House, 63, Aldwych, London, W.C.2 


FOOTSCRAY : SIDCUP : KENT ~ FOOtscray 3333 


E 1958 


100 WIRzLESS WORLD JUNE, 1958 


May, 
You 
45 
Vd 
YOup, 
Sep 


% Moog 
ar 


All the more discriminating notes insist on being rendered by Acos sound equipment. Type 65 turnover 
cartridges, for instance, serve music in most well-known makes of gramophone: Type 65-1 hi-fi right up to 
12 kc/s (yet with a fairly forte output*), Type 65 - 3 fortissimo in output* (but true to the note, for, all that.) 
All, of course, have Acos x§00 tested styli in slip-in fittings. 

*Outputs: Type 65-1: 0,15 V; Type 65-3: 1,0 V, at I cm/sec velocity, 1,000 c/s, 
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Components Exhibition 


NEW DESIGNS AND METHODS SEEN AT THIS YEAR'S R.E.C.M.F. SHOW 


THE exhibition was again held at 
Grosvenor House and Park Lane 
House, London, W.1 (from 14th to 
18th April) and was no less con- 
gested than on previous occasions. 
Foreign representatives from 29 
countries attended as weli as the 
regular battalions of British de- 
signers, engineers and technicians 
from Government departments 
and industrial firms. 

In the report which follows we 
deal with some of the new pro- 
ducts which interested us and 
which we think will interest those 
who were unable to be at the 
exhibition. 

Resistors:—Most manufacturers 
are now supplying their potentio- 
meters with “spikes” and brackets 
for printed circuit applications. The 
Painton “ Flatpot,” which is designed 
also for easy stacking, is a minute 
(liin x fin x Zin overall) preset 
wire-wound potentiometer with a 
range of values between 102 and 
10k2. A lead screw, provided with 
a screwdriver slot, carries the slider 
along the wire-wound rod and dis- 
engages the drive at the end of 
travel. Two other Painton develop- 
ments are a new low noise self- 
cleaning brush gear for professional 
faders for which a 900:1 reduction 
in maintenance is claimed, and a 


Ardente sub-minia- 
ture sliding-contact 


potentiometer with 
switch. (Scale in 
inches.) 


potentiometer with an accuracy of 
linearity of 0-1 per cent without 
using a cam-corrected wiper. This 
accuracy is obtained by “ potting” 
all of the winding except the contact 
surface. 

Ardente were exhibiting two new 
Miniature potentiometers as well as 
the now well-known “hearing-aid” 
type. One is virtually a scaled-down 
version of the ordinary volume con- 
trol and the other is possibly the 
smallest sliding contact potentio- 
meter with on-off switch at present 
available in a wide range of values. 
Known as the Type VC1226 it is 
only 133in long overall and it weighs 
only 0.020z. The resistance range 
covers values from 5k2 to 3MQ; 
with a normal tolerance of +30%. 
The switch contacts are sub- 
miniature versions of relay contacts 
and operate with a wiping action, 
being actuated by a cam on the 
wiper carriage. The insulation resis- 
tance between the potentiometer and 
the switch in the “on” position is 
100M at 100V d.c. 

The edge control potentiometer 
seems to be a popular solution to 
the mounting problems caused by 
the multiplicity of preset and main 
controls on the modern television 
receiver. Egen, for instance, group 


twelve of their Type 293 controls 


i 
i 
! 
j 


A.B. Metal Products edge control potentio- 


meter assembly. 
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Painton “‘ Flatpot ’’ mir iature 


wire-wound 
(actual size). 


potentiometer 


mounted in a panel space 7in x Ltin. 
Another preset potentiometer by 
Egen, available in carbon or wire- 
wound versions, has a replaceable 
track to reduce costs and ease ser- 
vicing problems; however, this is of 
a more conventional form. A.B. 
Metal Products also had edge con- 
trol potentiometers on view, and a 
concentric preset type. 

Morganite are producing ganged 
volume controls, matched for stereo- 
phonic use. The matching process 
employed involves balancing on 
voltage measurements and _ the 
potentiometer is claimed to give out- 
puts within 14dB of each other. 

Ordinary fixed resistor develop- 
ments are, in the main, confined to 
extensions of ranges (Dubilier, for 
instance, now produce their Grade 2 
range in values between 100 and 
22M), and modifications for 
printed circuit use. The conven- 
tional wire-ended resistor has several 
disadvantages when employed on a 
printed circuit board, including the 
difficulty of ensuring correct opera- 
tion of bandolier feed assembly 
equipment and fire risk due to the 
body of the resistor being in close 
contact with the board. Erie have 
introduced a new range of resistors 
with rigid metal tags at right-angles 
to the main axis of the body, so 
making insertion less _ difficult. 
“ Shoulders” on the tags, which are 
shaped to retain the resistor in posi- 
tion for dip soldering, prevent the 
element itself contacting the panel, 
thus reducing the fire risk. 

Special-purpose resistors were 
prominent at the exhibition. Metal- 
lic film and oxide film resistors were 
shown by, among other manufac- 
turers, Plessey and Welwyn. The 
Plessey, “Metallux” resistor con- 
sists of a nickel-chromium alloy film 
on a cylindrical ceramic former. The 
self-inductance is very low, and noise 
levels compare favourably with wire- 
wound components. Possibly the 
most interesting feature of these re- 
sistors is that, under pulse conditions 
with a suitable duty cycle, large over- 
loads can be tolerated. The Welwyn 
resistor has the oxide film coated on 
to a ceramic body with silvered end- 
contacts. Another pointer from 
Welwyn is that it is possible to obtain 
greater stability over a wider range 
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of values than with the previous 
pan-climatic coating by using 
Melinex to coat the ordinary high 
stability resistor. 

Morganite exhibited “Morgan- 
ohm” non-linear resistors made 
from silicon carbide and clay. These 
ranged from G.P.O.-approved types, 
similar in appearance to a ceramic 
disc capacitor, for protection of low 
voltage switch and relay contacts to 
large 4in thick discs designed to fit 
into 15-A power sockets in lightning- 
prone areas, and long “pencil” 
types for TV e.h.t. stabilization. The 
laws vary between I2V* for a small 
disc type unit up to IzV° for a 21- 
kV e.h.t. stabilizer. 

Manufacturers*: A.B. Metal Products (W, 
F, V); Ardente (V); British Electric Resist- 
ance Co. (W, V); Bulgin (W, V); Colvern 
(V); Dubiler (C, HS, W, V); Egen (V); 


Electronic Components (W); Electrothermal 
{& HS, bf sh Erie (H, S, W); a3" 


V); N.S.F. (V); Painton (HS V); 
Sieener we ¥); Reliance (V); Seiford’ Ws 
Technograph (F); Welwyn (C, HS, W); 
Zenith (W, V). 

*Abbreviations: C, composition; HS, high 


stability; W, wire-wound; V, variable (wire- 
wound or composition); F, flexible. 

Capacitors : — Although most 
manufacturers have produced small 
tuning capacitors for transistor re- 
ceivers probably the smallest on 
show was the Type C.V.1 on 
the Ardente stand. This twin-gang 
capacitor is only about lin x lin x 
0.6in overall, yet it provides a maxi- 
mum capacitance of 250pF approxi- 
mately. Tracking is accomplished 
by shaping the vanes appropriately 
and the overall law is designed to 
widen the tuning over the band 
occupied by B.B.C. medium-wave 
stations. The interplate insulation 
—this is a solid-dielectric capacitor 
—is p.tf.e. or polystyrene. Ball 
bearings are used and the capacitor 
is mounted in a dust-proof cover. 

Jackson Brothers were exhibiting 
a miniature three-gang capacitor of 
more conventional construction, 
which incorporates an_ epicyclic 
slow-motion drive. Capacities on 
this item are r.f. and aerial, 208pF; 
oscillator, 176pF. It is only slightly 
larger than their “OO” ganged 
capacitor. 

Whilst in principle not new, a 
tuning capacitor incorporating a 
double-pole switch (Plessey) should 
be mentioned. This two-gang capa- 
citor has a pair of contacts mounted 
so that, when fully open, the rotor 
short circuits these to earth. Plessey 
suggest that this component may be 
used to switch in preset tuning for 
the long-wave Light Programme, 
avoiding the extra complication, size, 
weight, losses and expense asso- 
ciated with a separate wave-change 
switch and coils. 
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“« Chassis ”’ 


The London Electrical Manufac- 
turing Company’s ceramic trimmer 
for printed wiring consists of a small 
ceramic tube carrying tags for ver- 
tical or horizontal mounting. Part 
of the exterior of the tube is sil- 
vered and forms one “plate,” the 
other being an 8 B.A. brass screw, 
passing into the centre of the tube. 
The ceramic material can be chosen 
to give a compensating temperature 
coefficient and the trimmer is avail- 
able in capacities up to 10pF. Miul- 
lard announce that they have adapted 
their popular “ beehive” trimmer for 
printed circuit use. 

In the realm of fixed capacitors 
evidence of development was rather 
sparse but where it had taken place 
the results were startling. For in- 
stance L.E.M. have produced ex- 
tremely small 50V-working silvered 
mica capacitors for transistor appli- 
cations (Type SM701). Values be- 
tween l10pF and 500pF are only 
seven millimetres long and one milli- 
metre in diameter. 

It might be thought that glass 
capacitors are the beginning of a 
regression to the days of teak and 
brass terminals. This is not so; 
L.E.M. have also produced a range 
of capacitors encapsulated in glass 
for high ambient temperature appli- 
cations. They are claimed to perform 
satisfactorily at 250°C. 

A. H. Hunt were exhibiting a 
range of electrolytic capacitors of 
values from 75“F at 3V to 0.25uF 
at 25V in two sizes {tin xin and 
ttinX in using plain or etched 
foil. They also had on show double 
(i.e. 10°+10°pF) ceramic discs and 
“wedge” ceramic decoupling units. 
These latter were also shown by 
L.E.M. who have developed a finish 
for ceramic disc capacitors which 


of Cyldon printed circuit TV tuner. 


acts as a flux—instead of the more 
usual deterrent action { the coating 
—for soldering! 

Other modifications of existing 
types were shown by Suflex. These 
included the use of a Neoprene disc 
on the wires of single-ended capaci- 
tors to keep the wire spacing con- 
stant and tinned bronze wire 
terminations on physically small capa- 
citors. Both modifications ease con- 
siderably the insertion by automatic 
methods of these components into a 
printed wiring board. 

A 0.25u4F spark discharge capaci- 
tor with self inductance of only 
0.14H was shown by Wego, who 
were also exhibiting a 50uF 75V 
capacitor only 3in x 3in x 14in with 
an insulation resistance better than 


200M. This used Melinex film as 
a dielectric. 
The T.C.C. stand featured the 


“Superlytic” high quality low 
leakage electrolytic capacitors which 
are now in full production. Another 
T.C.C. capacitor of note is the small 
metallized polystyrene type. The ex- 
cellent electrical characteristics of this 
form of construction renders it ideal 
for use at r.f. in tuned filters, etc. 


Manufacturers*: B.I.C.C. \ 
Bird (1) Bulgin (T); Daly (E); Dubilier 
c. 8. H, M, P. T); Erie (C, F, H, T; 
V); Sua (C, E, F. H, M, P); Jackson 
(T, V); L.E.M (C. H, M, P); — (T, 
V); Mycalex (M); Plessey (A, C, E, F, P, T, 
V); Stability Capacitors ( my State Con- 
denser (P); Stratton ™); (E, H, M, 
P); Suflex (F); T.C.C. tae ra = M, 
P. To; TMC. CA. C, EF, B, M. P): Walter 
(T); Wego (F. H, M” P); Welwyn (C); 
Wingrove and Rogers (T, V). 
*Abbreviations: A, air dielectric; C, ceramic 
or glass; E, electrolytic; F, plastic film (poly- 
styrene, etc.); H, high voltage; M, mica; 
P, paper, T, trimmer; V, variable (tuning, 
etc.). 


(H, P); Sidney 


Coils and Transformers:—The latest 
if. transformers produced by Wey- 
mouth are notable for their extremely 
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small size (4in square by 1;%in high). 
Available for ifs. of 470kc/s, 
1.6Mc/s and 10Mc/s, they have Q 
values (at 470kc/s) of nominally 100, 
and up to 150 can be obtained in 
special versions. The 470-kc/s types 
have bandwidths of 7.5kc/s. at the 
—3dB points. A 38Mc/s ratio 
detector transformer for use in com- 
bined f.m. and t.v. receivers was 
shown by Sidney Bird (Cyldon). 
An a.m. suppression/ratio of 30dB in 
the centre of the band has been 
achieved. 

Q values up to 105 at frequencies 
from 12 to 36Mc/s have been reached 
in a range of miniature r.f. coils 
wound on low-loss ceramic formers 
shown by Plessey. 

A number of miniature components 
for computers were shown by 
Oliver Pell. These included toroidal 
chokes and transformers, C-core 
transformers, and relays (for punched 
card applications). 

New ranges of transformers shown 
by Gresham include some especially 
designed for maximum heat conduc- 
tion, a miniature range suitable for 
use with transistors, and another for 
high-quality audio amplifiers. 

A new range of high-power audio 


Plessey 110° scan-coil assembly. The 


frame coil is of the toroidal type and 
the two small bar magnets above and 
below the coils correct for pincushion 
distortion. 


Above: Ardente sub- 
miniature two-gang 
tuning capacitor 
(actual size.) 
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output transformers, the P6000 series, 
was shown by Partridge. The power 
ratings are 100 watts at 35c/s or 60 
watts at 25c/s for less than 1% total 
harmonic distortion. 

Manufacturers: A.f. and mains transformers 
and chokes:—Richard Allan; Ardente, Asso- 
ciated Electronic Engineers; British Electric 
Resistance Co.; Electro Acoustic Industries; 
English Electric; Ferranti; Fortiphone; 
Goodmans; Gresham; Haddon; Hinchley; 
Oliver Pell; Parmeko; Partridge; Plessey; 
Power Controls; Reproducers and Ampli- 
fiers; Rola Celestion; Standard Telephones 
and Cables; Weymouth; Whiteley; Woden; 
Zenith. I.f. and r.f. transformers and 
chokes:—Plessey; Standard Telephones and 
Cables; Stratton; Weymouth; Wireless Tele- 
phone Co. 


Television Components:—The 
provision of v.h.f. sound facilities on 
a television receiver does not add an 
appreciable amount to the cost be- 
cause modifications to only two 
sections of the receiver—the tuner 
and sound detector—are required. 
Opinion seems to be divided on the 
best method of providing f.m. facili- 
ties in the tuner—for instance A.B. 
Metal Products have modified their 
“ Fireball” tuner (announced at last 
year’s show) to include three v.h.f. 
positions on the switch in addition to 
14 TV channels (one u.hf.). This 


method is also adopted by N.S.F. on 


London Electrical Manufacturing 
Company’s ceramic miniature trimmers 
for printed circuit use (about actual 
size). 


Weymouth miniature i.f. transformer. 


their incremental-inductance tuner. 
The Plessey-Brayhead BT16 tuner 
provides a choice of this system or 
one f.m. switch position with con- 
tinuous tuning over the f.m. band by 
the fine tuner. 

An interesting tuner development 
was shown by Sidney Bird (Cyldon). 
Their tuner uses a printed circuit, as 
distinct from printed wiring. The 
coil circuits too are printed and these 
have no pre-set tuning adjustments. 
The fine tuning control is a small 
metal plate which is bent towards a 
single turn printed on the main 
board, in series with the oscillator 
coil at the “hot” end. This provides 
both a capacitive and an eddy current 
effect. On a low frequency channel 
the major part of the control is 
capacitive, tending to reduce the 
oscillator frequency as the plate 
approaches the board, but as the fre- 
quency is raised the eddy current 
effect (raising the oscillator fre- 
quency) exerts an increasing influ- 
ence. By balancing carefully the two 
effects the fine tuning range is con- 
stant at 2.5Mc/s on each channel. 
For the f.m. function the coil circuit 
is provided with a large oscillator 
coil stud which shorts out a small 
capacitor in series with the fine tuner, 
extending the range to 7Mc/s. 

The broad outline of the circuit 
follows normal lines, but many small 
refinements are incorporated—i.e. 
“low noise” a.g.c. feed resistor; 
screen compensation of the mixer to 
improve Band III performance; eddy 
current-tuned if. output coil; new 
low-inductance valveholders; a special 
board material with good high-fre- 
quency characteristics and “wedge” 
decoupling capacitors, designed to be 
pressed into slots in the wiring board. 
The valves used (PCC84 and PCF84) 
were both specifically designed for a 
printed circuit layout. 

110° scanning coils made their 
appearance at this year’s show. 
Elac were exhibiting a scanning yoke 
and Plessey were showing a complete 
set of components—yoke, line and 
frame output transformers. The 
Plessey line scan components require 
only 17W of h.t. power to give full 
scanning at 16kV e.h.t. and Elac 
claim less than 2% barrel and pin- 
cushion distortion for their yoke. 
Manufacturers*: A.B. Metal Products (T); 
Sidney Bird (T); Brayhead Products (T); 
Ekco Plastics (M); Electro Acoustic In- 
dustries (D, F); Goodmans Industries (F); 
Long and Hambly ys James Neill (F); 


Plessey (D, ST, F, W, T); Thermoplastics, 
Ltd. mM Whiteley Electrical Radio (D, 
* Abbreviations: D, deflection coils; F, focus, 
ion trap and picture shift magnets; M, 
masks; ST, scan transformers; , tuners 
eg heads); W, width and linearity con- 
trols. 
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Aerials and Accessories.—J-Beam 
were showing (from their Sky-Beam 
division) a set of aerials for use in 
the 460 to 480Mc/s mobile com- 
munications band, including end-fed 
dipoles for main and mobile stations 
and a double stacked slot directional 
array with a claimed gain of 14.5dB 
over a reference dipole. This is 
designed for sector coverage i.e., 
“looking” up a valley, or along an 
inhabited strip of coastline. 

Television aerials, as at last year’s 
exhibition, seem to be static as far 
as electrical design is concerned. 
Wolsey have adopted a wing-nut ele- 
ment clamp which enables them to 
supply their aerials in a _ pre- 
assembled but “collapsed” state. 
Antiference were showing a new 
loft aerial for Bands I and III. This 
consists of a low frequency “V” 
dipole with telescopic elements and 
a Band III Yagi-type array. One of 
the “V” elements can be rotated, 
making possible the use of the com- 
bined aerial in locations where the 
B.B.C. and I.T.A. transmitters are 
not co-sited. 

J-Beam—well known for their 
end-fed and skeleton slot aerials— 
are producing a new range of “con- 
ventional” types—one of these, the 
“Twinbeam ” was on show. This is 
a Band I “H” with a Band III 
Yagi-type array attached which can 
be rotated, carrying the Band III 
reflector with it. 

Among the new aerial accessories 
shown were the “Belling-Lee” 
range of diplexers and a triplexer 
2ll of which use printed circuit con- 
struction, the TV diplexers (includ- 
ing a waterproof type for outside use) 
passing Band II signals through 


Right: Permanoid 
nylon cable-to-mast 
strap. 


the Band I section. One diplexer 
(L1360) combines or separates tele- 
vision and f.m. signals. 

A cable-to-mast strap was shown 
by Permanoid. This is a tough 
Nylon strap, saw-toothed on the in- 
side surface. One end carries a 
moulding to hold the cable and a 
slot through which the toothed sec- 
tion is passed, so locking the strap 
and cable to the mast. 
Manufacturers*: Antiference (TA, AS); 
Belling and oat Ate” AS, D); Egen (AS); 
J-Beam (TA, CA); K.L.G. Sparking Plugs 
(TA); Permanoi (Arrell) (TA, AS); Wolsey 
(TA, D). 
sAbbrevistions: TA, domestic aerials; CA, 


communications aerials; AS, accessories; D, 
distribution amplifiers and equipment. 


Switches.—Flexibility of switch- 
ing arrangements is a feature of a 
miniature rotary switch by Ardente 
which measures only 3in across. It 
is available with up to 4 banks and 
up to 6-way operation. The spacing 
between banks can be varied for ease 
of wiring, and screening plates can 
be fitted. Wave changing in 
receivers is one possible application. 

The probable trend away from 
mains switches on volume controls 
(because of hum trouble) was 
reflected in a push-button mains 
switch for separate use displayed by 
Egen. Its operating stroke is ;%in 
and the shaft can be supplied in any 
length. Also intended for mains 
operation, a new N.S.F. rotary switch 
is basically a wafer type but with a 
special contact system for high cur- 
rents up to 5 amps (or 10 amps at 
30V d.c.). The rotor contacts are 
coil-spring loaded and have V- 
shaped ends. This firm has intro- 


duced a new type of locating mech- 
rotary switches 


anism for which 


Right: “ Belling-Lee ”’ 
| printed circuit TV/f.m. 
diplexer. The fixed tun- 
} ing capacitors are con- 
rs cealed by the printed 
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% circuit board. 


Left: Antiference 
HL523 band Iiill 
loft aerial (f.m. 
elements can be 
fitted to this aerial). 


gives extremely positive action. It 
uses a fixed spring-loaded ball and a 
rotary corrugated plate. N.S.F, 
also showed an example of dual con- 
centric spindles for rotary switches, 
making possible two independent 
switches in one assembly. 

Key switches of unusual design by 
Henry and Thomas are notable for 
the low capacitance of less than 
2-5pF between the gold-plated con- 
tacts (SpF between contacts and 
frame). Foolproof operation is ob- 
tained by providing two parallel 
paths for each circuit, and there is 
sealing (to 1-36 atmospheres) be- 
tween the lever and the body. 


ee A.B. oo eras (K, 
T, P, SL); Ardente (R); B.E.R. 
ST); Brion (K, T, M, P, R, S$ 
Diamond H (T, R); Egen (P, R); Henry and 
Thomas (K Tr); ogee Devices (P); 
NSF. (K, OE L);_Painton (T, P, 
ST); Plessey Tix: be P, R, SL); Siemens 
Baison Swan (TH); STC. ‘EH, tof 
(K, T); Walter (T, P, R, SL, ST); Whiteley 
, P, x. SL, ST). 
* Abbreviations: K, Key; T, lever or toggle; 
M, micro; P, push- button; R, rotary; SL, 
slide; ST, stud; TH, thermal delay. 


Relays.—High-speed operation 
and long-life are the main features 
of an unusual relay shown by Plessey 
in which the contacts consist of two 
magnetic reeds sealed inside a glass 
tube. The reeds are brought to- 
gether by a solenoid, surrounding 
the glass tube, which applies a longi- 
tudinal magnetic field so that the 
two reed ends at the 0-005—0-0lin 
contact gap become mutually attract- 
ing N and S poles. Several of the 
sealed tubes (which normally con- 
tain dry air but can be evacuated or 
filled with inert gas) can be inserted 
in a common operating coil. The 
“make” time is 0-8 millisecond and 
the release time better than 0-5 milli- 


Bulgin switches incorporating signal lamps. 
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Siemens Edison Swan printed-circuit vee sockets. 


second. The normal “make” action 
can be changed to a “ break” action 
by means of a biasing permanent 
magnet, while changeover actions 
can be achieved from pairs of reed 
tubes suitably biased and simultan- 
eously energized. 


Manufacturers: Diamond H;_ Electro 
Methods; Magnetic Devices; N.S.F.; 
Oliver Pell; Hinctes. S.T.C.; Thorn, T.M. Cc. 


Chassis Fittings.—Valveholders 
for printed circuits can now be dis- 
pensed with altogether as a result of 
a new development by Siemens 
Edison Swan. This is.a valve-pin 
socket which locks directly into a 
hole cut in the printed circuit board 
(see sketch). It can be dip-soldered 
without affecting the contact area of 
the socket, and mechanical strain im- 
posed by valve insertion and with- 
drawal is confined to the locked por- 
tion and not transferred to the sol- 
dered joint. The socket, which is 
made of beryllium copper alloy and 
silver-plated, can be used in other 
configurations besides valveholders— 
wherever it is necessary to insert 
small pins, plugs or component wire 
ends, in fact. — 


Another recently introduced con- 


necting device was a subminiature 
coaxial plug and socket shown by 
Belling and Lee. The plug is less 
than lin in diameter and is suitable 
for 50-Q subminiature coaxial cable. 
It is retained in position by a knurled 
nut which screws on to the socket in 
the printed-circuit board. P.T.F.E. 
insulation is used and all contact sur- 
faces (which are naturally small) are 
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gold-plated for low-resistance con- 
nection. 

Widney Dorlec have greatly sim- 
plified their prefabricated cabinet de- 
sign by a system in which the 12 
screws originally required for each 
corner assembly are replaced by 3 
bolts. The heads of the bolts are 
held in channels now incorporated in 
the main frame sections, and these 
channels also serve as a convenient 
means of attaching internal fittings 
like brackets and hinges. 

Holders for two of the latest 
“glassware” bases were noted. 
Siemens Edison Swan had a B8F 
valveholder for transmitting valves, 
with air spacing to permit forced air 
cooling of the valve envelope and an 
incorporated by-pass capacitor 
between screen grid and _ earth. 
McMurdo were showing a B8H 
holder for the new 110° television 
c.r. tubes. This is like an-octal base 
but with a somewhat larger spigot 
hole. 

Combined switches and - signal 
lamps were seen on the Bulgin stand 
—the lamps being incorporated in 
the press buttons. One type has a 
push-pull action. Another is actually 
an operating mechanism and lamp 
which can be coupled to existing 
Bulgin switches, and is available for 
either momentary contact or locking 
action. 

Stratton. were showing a new 
Eddystone tuning capacitor drive 
and dial assembly which is notable 
for its smooth action. It has a 110:1 
reduction drive using double anti- 


Egen push-button mains switch. 


backlash gears, operating a 500- 
division logging scale and blank 
scales for user calibration. The dial 
measures about 7in x 3in. 


Manufacturers*: Antiference (RS); Bek 
| (P); 3, Belling, a and see (CPS, T, 


);. Brayh a Fides 
Bulgin we EFC, Tap bu ES, T, 


Creators (EFC, G, T); Egen (CPS 
Methods (CPS, T); Electronic Components 
(CPS, DL); Fortiphone (CPS); Goodmans 
(CR ); Hallam, Sleigh and Cheston (CR); 
Harwin (EFC, CPS, T); Hasset and Harper 
(CR, EFC, ES); wih... (EFC, G, T, 
ay Imhot CR: Insulatins iSemponents 
(D T, V); Jackson (D. 
ore hs and Hambly 
(EFC); nae v CPS); 
Micanite (EFC V);_ Morganite (CPS); 
Mullard (CR); NS SF. (CPS); Painton (CPS, 
, K); Permanoid (CPS); Plessey (CR, 
§ V); Power Controls 
(CPS, T); Salter (EFC); Siemens Edison 
Swan V); Simmonds (EFC); 
Spear (EFC CPS) —_ Insulator 
Eg “ay G); Stocko (EF C, T); Stratton (CR, 
DR, K); Suflex (ES); T.C.C. 
at *Telcon (CPS); Thermo-Plastics (CR, 
DL, r 973 gor ®):; T.MC. @); 


Tucker (EFC; G); "Tufnol (T); Walter 
@ We eymouth (OL, T, way Se 
Wimbled CR, EFC, 


S» 5}; Wingrove and os (DR, T); 
Wolsey (CPS). 


* Abbreviations: CPS, connectors, F 
sockets; CR, cabinets, racks an ssis; 
DL, dials; DR, drives; eyelets, 
fasteners and clips; ES, escutche 

eee er 6 &: grommets; jacks; K, 
knobs; P, Rind circuits; 7 + nil and 
tagboards; valveholders. s 


s and 


Glassware.—An interesting num- 
erical indicator tube of the glow- 
discharge type made by S.T.C. has 
10 wire cathodes shaped to form the 
numerals 0-9 and a common anode 
consisting of two wire meshes at top 
and bottom. Each cathode is brought 
out to a particular pin on the duo- 
decal base, and a striking voltage 
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(200V) applied to the pin produces a 
glow discharge around the shaped 
wire inside the tube. 

A range of corona voltage stabili- 
zers made by the M-O Vaive 
Comrany covers voltages from 350V 
to 2000V. These tubes are particu- 
larly suitable for high-voltage low- 
current supplies for Geiger counters, 
photomultipliers and  cathode-ray 
devices. The stabilized voltage in 
most of the types is constant to with- 
in +0.25% for +10% changes in 
tube current at 250A. Striking 
voltages are about 50V higher than 
operating voltages. M-O also dis- 
played a new low-noise triode for 
v.h.f. operation, the VX3519. It has 
a noise factor of only 1.4dB at 
45Mc/s. 

Peak currents as high as 33 amps 
can be passed by a new radar trans- 
mitting diode shown by Siemens 
Edison Swan. Designed to work up 
to 25kV p.i.v., it features the unusual 
construction of twelve diode units, 
with their anodes commoned, 
arranged in a circle inside the en- 
velope. This firm also had a new 
14-inch rectangular c.r. tube, the 
CME1402, with 90° deflection angle 
and electrostatic focusing. 


Manufacturers*: Cathodeon (2; Ferranti 
SS IT, M, R, T); M-O (C es ~ 

xy ® T); Mullard (CC, IT, M, Sc R ry 
Suitord ‘2 Fi Siemens Edison Swan (CC, 
.' me Ty S.2C. CC, IT, M,. SO; 


a CC, cold cathode; IT, in- 
dustrial and transmitting; M, microwave; 
PC, photocells; i. quartz crystals; R, re- 
ceiving; T, cathode-ray tubes. 


Semiconductors. — Many new 
transistors made their appearance 
this year, and outstanding amongst 
them were silicon types capable of 
working at temperatures up to 
150°C. Mullard had three p-n-p 
alloyed junction types. The OC200 
a.f. transistor is similar to the well- 
known OC71 germanium type, with 
a typical current gain of 20. The 
OC201 h.f. type has a cut-off fre- 
quency of greater than 2Mc/s and a 
current gain of 30, while the OC202 
has the high current gain of 50 and 
a cut-off frequency greater than 
4Mc/s. All three are notable for 
their low bottoming point, permit- 
ting operation from voltages as small 
as 1.2V, and their low collector-base 
leakage current of only 10mzA. 

Texas Instruments, exhibiting for 
the first time, displayed a whole 
range of n-p-n grown junction silicon 
transistors. Some of these were 
medium-power types (4 watts collec- 
tor dissipation) suitable for audio or 
servo amplifiers. Higher power types 
will provide an output of 15 watts 
at 100°C in Class-B push-pull cir- 
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cuits, while a grown-diffused tetrode 
can be used in r.f. and i.f. amplifiers 
at frequencies up to 30Mc/s. 

Silicon power rectifiers with dif- 
fused junctions are produced by both 
Texas and Ferranti. As an example 
of the capabilities of these devices, 
Ferranti showed an aircraft rectifier 
containing 36 of their ZR32 diodes 
arranged in a 6-phase half-wave cir- 
cuit which delivers up to 1000 amps 
in a volume of only about 9in x 6in x 
6in. 

Amongst new germanium transis- 

tors Siemens Edison Swan and 
S.T.C. were showing symmetrical 
types intended for switching appli- 
cations. In these the collector and 
emitter are interchangeable in func- 
tion and have identical characteris- 
tics. S.T.C. also had a new range 
of audio and low-frequency transis- 
tors, while G.E.C. displayed some 
medium-power types (600mW dis- 
sipation) with cut-off frequencies of 
750-950kc/s. Incidentally, the 
G.E.C. type GET6 is now outstand- 
ing for its very low noise factor of 
3dB at lkc/s. Last and definitely 
least—in size—are the Miullard 
OC57, OC58 and OCS9 transistors. 
These are intended for hearing aids 
and measure only 0.16in long by 
0.12in in diameter. They have cur- 
rent gains of 50, 70 and 100 respec- 
tively. 
Manufacturers*: Ferranti (D); G.E.C. (D, 
TR); M-O (D, TR); Mullard (D, TR, TH); 
Newmarket (TR); Salford (D, MR); Sie- 
mens Edison Swan (D, TR); S.T.C. (D, 
MR, TR, TH); Texas (D, TR); Thorn 
(TR); Westinghouse (D, MR 


* Abbreviations: D, diodes; MR, metal rec- 
tifiers; TH, thermistors; TR, transistors. 


Materials:—Some interesting 
trends in new uses and improvements 
of existing materials were seen. For 
instance the ‘Technograph stand 
featured developments in the many 
aspects of printed wiring and cir- 
cuits. One of these was the roller 
coating of circuit plate with solder, 
prior to the insertion of components. 
This coating—only 5.10-‘in thick— 
helps to eliminate dry joints. An- 
other item on this stand was a printed 
thermocouple panel on a Terylene 
sheet base. This can be placed in 
intimate contact with a surface under 
investigation, or stacked easily to 
make a thermopile. Parts of the new 
Avo Multi-minor were also shown. 
These use printed  cupronickel 
shunts with small “trimming” bars 
which are cut, during calibration of 
the meter, to give the correct resis- 
tance. 

Aero Research were showing a new 
hardener for use with Araldite “F” 
resin. This extends considerably the 


temperature at which the electrical 
and mechanical properties of the resin 
are retained, being satisfactory up to 
about 250°C. 

The base of the modern all-glass 
valve has to conform to rigid dimen- 
sional tolerances. Sintered glass 
preforms (Mansol (Great Britain), 
Ltd.) provide a means of satisfying 
these requirements. The glass is 
crushed to a fine powder, mixed with 
a binder and pressed to the shape re- 
quired. After baking at a low tem- 
perature to set the binder the preform 
is strong enough to withstand normal 
handling. When the valve or assem- 
bly has been fitted to the base, the 
whole is fired at a temperature 
sufficient just to fuse the glass. Bases 
produced in this way have great di- 
mensional accuracy and a high resis- 
tance to thermal shock. 

The purity of a magnetic alloy is 
one of the factors limiting its per- 
formance. By melting the constitu- 
ents in a vacuum contamination from 
atmospheric sources is prevented. A 
vacuum-melted alloy—Supermendur 
—was shown by the Telegraph Con- 
struction and Maintenance Company. 
Supermendur gives a mumax value 
about ten times that for Permendur, 
and it has the high Curie point of 
880°C, making it useful as a magnetic 
alloy at temperatures up to about 
800°C. 

James Neill exhibited resin-bonded 
magnets. These use, as far as is pos- 
sible, mass-produced, highly efficient 
cast magnets to which magnetically 
soft pole pieces are attached with an 
Araldite bonding resin, so overcoming 
the difficulties associated with pro- 
ducing and magnetizing complex 
shapes in the magnetic material itself. 
Shear strengths up to two tons/in’ 
are claimed for this bonding process. 

Swift, Levick have succeeded in 
producing large sections of Columax. 
They quoted the example of a mag- 
net for nuclear resonance experi- 
ments; the system consisted of two 
sets of four quadrant segments of 
Columax forming magnetic discs 14in 
in diameter by l}in thick. This'mag- 
net produces a field ten inches in 
diameter in a 1.38in gap with a uni- 
formity of field better than one past 
in 10°. 

Manufacturers*: Aero Research (IM); Anglo 
American Vulcanized Fibre (IM); Bakelite 
(IM); Geo. Bray (CE); B. I. Callender’s 
(C, S, W); Clarke (IM, IS, PC); Connollys 
(C, IM, W); Cosmocord (IM); Creators 
(IM); Darwins (M); Duratube (CW); Ekco 
(IM); Enanlon (IM); English Electric (L); 
Enthoven (S); Ferranti (F); Fine Wires 
(W); Formica (IM); fey (©); pee. 
mann (IM, PC, RP); Henley’s (C, W); 
pameneas Components and Materials (IM, 
PC); K.L.G. Sparking Plugs (IM); Langley 
London (IM); Linton and Hurst (L); Lion 


Electronic Developments (IM); London 
Electric Wire and Smiths (W); Long and 
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*BELLING-LEE” 


WE always assume that regular 
readers of the Wireless World are 
already aware of the matters about 
which we write in this page, but 
sometimes something we know, 
when presented from a fresh 
angle, is better understood and 
always remembered in future. 

This time we intend to say 
something about that much abused 
term ‘‘Primary service area”. We 
will not predict precisely which 
type of aerial will be required in a 
given spot, but we do hope to 
guide one’s choice, and to indicate 
just how one should think in these 
matters. 

The effect of hills and valleys 

It must be remembered that 
ground heights—hills and valleys— 
are very important in assessing the 
possibility of or quality of tele- 
vision reception. If you are within 
the officially published service 
area, on the side of a hill facing the 
transmitter and without a higher 
hill close to you, between you and 
the transmitter, then it is likely 
that you will receive a good picture 
without an elaborate aerial, but if 
you are on the wrong side of the 
hill, that is backing on to the 
transmitter, or at the bottom of the 
hill with all of it between you and 
the transmitter, then you will 
probably have to use quite an 
elaborate aerial to get a picture of 
entertainment value. 

Always expect difficulties in 
river valleys unless the trans- 
mitter is looking right up them. 

Primary service area 

A primary service area is often 
described as ‘‘where most re- 
ceivers, unless they are situated in 
particularly unfavourable positions, 
should receive a consistently satis- 
factory service.” 

We contend that viewers on the 
wrong side of hills, or in valleys, 
are particularly unfavourably 
situated, and to receive a picture 
of entertainment value in such 
locations generally means a more 
elaborate aerial, costing more to 
erect. , 

** Fringe ’’ areas 

“Fringe” areas are generally 
considered to be those where the 
signal is weak due to considerable 
distance from the transmitter. It 
is much safer to consider that a 
“fringe” area is one where the 
signal is weak for any reason and 
because of the weakness, high 
gain aerials are necessary. 

We have a very good example of 
this near London, at Hampstead, 
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which is the highest part of Lon- 
don and about eleven miles from 
the Crystal Palace transmitter. On 
top of the hill, the I.T.A. picture 
comes in strongly with a simple, 
one-rod aerial—a dipole or with a 
** Golden V” set-top aerial, but 
just over the hill to the north 
within _half-a-mile, elaborate 
arrays, even double-6, are necessary. 
A map can be useful 

In our opinion, one of the most 
useful things to have in connection 
with the erection of aerials, is a 
map with coloured contours. Un- 
fortunately the Ordnance lin. to 
the mile series does not usually 
show contours in colours; they are, 
of course, drawn, but they are 
more difficult to read. Bartholo- 
mews have a }in. to the mile with 
coloured (or layered) contours. 

A map with coloured contours, 
shows at a glance where the hills 
and valleys are. 

Try to remember that there is 
quite a similarity between light and 
very high frequency waves such as 
you hope to receive from I.T.A. at 
Chillerton Down. Imagine the 
transmitter as a lighthouse. If 
your location is at the bottom of a 
hill or steep slope facing away from 
the transmitter (or lighthouse) 
there would be a shadow, whilst 
the opposite side of the valley, or 
any hillside facing the trans- 
mitter would be floodlit. In a 
** floodlit ” situation within the 
primary service area, reception 
should be easy, in shadow areas 
difficult, calling for aerials like a 
double-6 or even a_  double-9. 

A large number of towns and 
villages tucked away in the valleys 
of rivers, in the shadow of the 
Downs, and in low parts of the 
New Forest will receive a ‘‘fringe”’ 
area signal although well within 
the ‘‘ primary service area’. Such 
communities may require really 
elaborate and expensive aerials. 
High ground is high even if it is 
only sixty feet and the New 
Forest itself varies in height from 
one hundred to four hundred feet. 
This is enough to make trouble for 
people who didn’t realise they lived 
in hilly country until they tried to 
receive 4 band III picture on an 
inadequate aerial. 

Our current Bulletin contains a 
more comprehensive article and 
gives practical examples. A copy 
will be sent on request. 


Adv: satcoment of 
LEE LTD. 


BELLING & 
Great Cambri Enfield, Middx. 


dge Rd., 
Written 16th April, 1958 
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Printed Circuit Connectors 


L.1269 8-pole. L.1370 12-pole 
L.1372 18-pole (0.15” Module) 
L.13=5 8-pole (0.1” Module) 


These printed circuit connectors use the 
board as a plug-in member. 


The unique contact spring construction 
ensures excellent contact with minimum 
wear on board and connector. Body in 
high-grade black bakelite carries the 
contact springs, formed from beryllium 
c»pper, heat-treated and gold-plated. 

The ‘‘tag’’ ends of the contacts are 
suitable for dip soldering on printed 
circuit boards; and a solder bucket is 
incorporated for conventional wiring 
techniques. Suitable for printed circuit 
boards 0.0625in. + 0.005in. thick, single 
or double sided. 

Correct polarity of insertion can be 
arranged by removing a contact and re- 
placing it with a polarizing pin (L.1381) 
which engages with a slot cut in the 
panel. More than one pin may be used 
to ‘*‘ code” boards in an assembly. 

For maximum contact-life the board 
must enter the connector ‘* square-on”’. 
This can be arranged by guides (L.1380), 
either mounted on the connector, or 
spaced from it, and these also support 
the panel when inserted. They are 
suitable for use with either 0.15in. or 
0.lin. connectors. 


Breakdown voltage between pins: 
0.15in. wea -25 kV e000 


0.lin. module—2.5 RY. ‘(Gearlevel) 
450 V. (68.000 fr.) 
Insulati Greater 


megohms. 


Contact pressure: 0.15in. module—300 gms. 
approx. O.lin. module—300 gms. approx. 


Contact resistance: Average 4.7 milliohms 
approx. 

Current a. For a temperature rise o' 
less than 30°C.:— 4 amps. per contact witn 
conventional wiring. 3 amps. per contacc 
with dip-soldering to a p.c. board. 

Endurance: A sample gave contact resistances 
in the range 5 to I5 milliohms after 3,000 
insertions. Samples have survived more 
than 50,000 insertions without interruption 
of circuit continuity. 
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two new EDISWAN Photomultipliers 


We are pleased to announce two new Ediswan Photomultipliers : Type 27 M12 and Type 27 M13. 
Both are based on the well-known Ediswan Photomultiplier Type 27 M1. 
Here are brief details of the new types (further particulars will be gladly given on request) : 


27 Mi2 


27 M13 


Nine-stage Photomultiplier specially designed for use in 
aircraft and other locations where strong vibration is 


experienced. 
Base: Flying Lead 
Cathode: Blue Sensitive 


Av. Cathode Sensitivity: 


Max. Anode Current: 

Typical Operation: 
Volts per stage 
Volts anode to 
secondary cathode 
Sensitivity 
(white light) 
Average Current 
Amplification 

List Price: £18.0.0 


20 PA/lumen 
ImA 


65V 
65V 
1.0 A/lumen 


60,000 


Seven-stage Photomultiplier with twin anodes. These 
provide a double output, which remains well matched 
under all conditions. 


Base: 
Cathode: 


Av. Cathode Sensitivity: 


Max. Anode Current: 

Typical Operation: 
Volts per stage 
Volts anode to 
secondary cathode 
Sensitivity 
(white light) 
Average Current 
Amplification 

List Price: £16.0.0 


II pin sub-magnal 
Blue sensitive 

15 HA/lumen 
ImA 


125V 
50V 
2-0 A/lumen 


13,000 


Other Photomultipliers in the Ediswan range. 
27 M1 Standard high sensitivity type (9 stage) 
27 M2 Lower sensitivity (9 stage) type 

27 M3 Sensitive to near ultra violet (9 stage) 


List price £15.0.0. 
List price £ 8.0.0. 
List price £16.0.0. 


SIEMENS EDISON SWAN LIMITED 
AN A.E.I. COMPANY 
155 ‘CHARING CROSS ROAD, LONDON, W.C.2 AND BRANCHES 
Phone: GERrard 8660. Grams: Sieswan, Westcent, London 
CRC 16/5 
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LETTERS TO THE EDITOR 


The Editor does not’ necessarily endorse the opinions expressed by his correspondents. 


“ Hi-Fi” and Stereophony 


THERE seems to be a revival of interest in stereo- 
phonic sound and this brings back the memory of our 
first experiments in the subject in the 1920s. 

Working in conjunction with the late Capt. A. G. D. 
West of the B.B.C. we fitted up one transmission from 
the Opera House, Covent Garden, for stereophonic work. 

The two radiators were 2LO and Daventry. How 
many heard the result, aside from ourselves, I have no 
record, but to our own receiving arrangements it was 
fairly satisfactory. 

Two microphones spaced a foot or so apart were 
fixed on the edge of the stage by the footlights at the 
Opera House and their output ran via two amplifying 
systems to the two transmitters. 

It had previously been noted in earlier non-radiating 
tests with spaced microphones that, when receiving with 
two telephone earpieces, movement to the right or left 
was clearly defined but that in the main the sounds came 
from the back or the top of one’s head. 

I believe it was Mr. W. J. Picken who remarked to 
me on hearing someone walking across the microphone 
room that it sounded as though someone was walking 
over his grave. 

When using two loudspeakers the effect vanished as 
the sounds were, of course, being put artificially in front 
of one. 

However, a new effect was noted during the opera 
transmission. The microphones were, as I stated, placed 
by the footlights and they were between the stage and 
the orchestra, With a soprano singing on the stage and 
the orchestra accompanying her I noted at once that 
with telephone reception she seemed to be in front 
of me, but the orchestra sounded behind. Male voices, 
however, joined the orchestra, so that the effect was 
in some way due to frequency. West and I had many 
discussions as to the reasons for these curious effects. 

Many obstacles of course are in the way of “hi-fi” 
and stereophonic sound for normal house use, particu- 
larly from radio transmissions. Rooms are not large 
enough and many wives and neighbours object to the 
volume of sound necessary for correct effects. The 
question of sound strength and correct quality was 
pretty thoroughly thrashed out many years ago—after 
Harvey Fletcher had published his monumental work 
on “Speech and Hearing” (Macmillan, 1929), and cor- 
recting devices for all strengths were worked out. 
But then, as now, quality and naturalness were the 
worry of only a very small percentage of the population. 

Nearly everybody in those days, and very probably 
now, was content with the sound of his own loudspeaker 
(listen to some of those baby portables) and, however 
bad it really was, thought it better than his neighbour’s. 

I know that sometimes I was rather startled by the 
sort of sound that was acceptable to musical people. 

On one occasion the late Mr. Percy Pitt, the then well- 
known operatic conductor, came over to my rooms in 
Marconi House to hear some rather lengthy musical 
piece being played at the Opera House. 

At the time I had available only a very bad amplifier 
and loudspeaker, with the result that there was a lot of 
distortion. 

Mr, Pitt opened his musical score and followed care- 
fully the whole programme with a very satisfied air. 
Rather fearfully I apologised for the bad quality, to me 
it was a dreadful blasting effect, but all Mr. Pitt said 
was “Very excellent, couldn’t be better.” To him, 
apparently, as long as the notes were right and he could 
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distinguish the instruments everything was satisfactory. 

In many communications I had both by letter and 
personally with the late Edwin H. Armstrong I urged 
him to put programmes out stereophonically in his t.m. 
system, which was “hi-fi” to a great extent, and shortly 
before his unfortunate death he was starting to do this 
with his newly developed duplex f.m. system. 

This would of course have both simplified trans- 
mission and reception—particularly the latter. 

But I am rather afraid that radio stereophony with its 
duplication of most parts including land lines and radio 
links will not be generally acceptable to the powers. 

The surprisingly commercial success of modern high 
quality gramophone records, however, does give a pos- 
sible field with comparatively simple apparatus. The 
difficulty still remains however that until records are 
produced people will not buy the play-offs and until 
the play-offs are installed there will be no sale for the 
records. 

It has, however, so often been wrongly said that 
something won’t work or succeed, that I am now only 
looking at the difficulties and not trying to prophesy 
failure. The race must go on. 

Southgate, London, N.14. H. J. ROUND. 


Fixed or Free Stereophony 


UNFORTUNATELY the enthusiasm shown by Mr. 
J. R. P. Bridge for “ Free Grid’s” binaural headphones 
is a little premature, since there is a fatal objection to 
the system. 

When listening to music, one is constantly making 
small unconscious movements of the head, and the 
resulting changes in phase and intensity at the two ears 
are accepted as a natural corollary. Similar movements 
have very disconcerting consequences when wearing 
headphones, since the whole orchestra and concert hall 
appear to move also. This may seem a trivial objection, 
but even the most perfect binaural system soon becomes 
tiresomely unnatural as.a result. A solution would be 
to sit with one’s head in a clamp, but this rather limits 
the personal mobility which Mr. Bridge thinks desirable! 

However, there is an answer, but only for those to 
whom any degree of complexity is justified in the search 
for perfection. A detection system is required which 
will register every movement of the listener’s head 
relative to some fixed point in the listening room. This 
operates a servo-mechanism which continuously adjusts 
the intensity and time delay of the signals into each 
earphone in accordance with what would obtain in a 
free field, and the direction of the apparent sound 
source remains fixed as a result. 

The cost and inconvenience of providing such a set- 
up for several persons at one time would be much 
greater than the installation of two conventional loud- 
speakers, so the present stereophonic compromise is 


perhaps best after all. 
London, S.E.24. H. J. F. CRABBE. 


Defining Electronics 


THE May editorial draws attention to the problem of 
defining electronics. 

Electronics seems to me to have three characteristics. 

(1) It is a study of electric circuits. 

(2) Although the inputs and outputs of the circuits 
may be responsive to, or feed into mechanical, optical, 
thermal or other physical apparatus the electronic aspect 

relates to the circuits themselves. 
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(3) The electric currents are considered primarily with 
regard to their information content. This is true of a 
public address system, of a radar installation, of data 
processing, of counting and measuring equipment and 
every other application. Efficiency is considered in terms 
of information lost and of false information (noise) 
introduced. 

Electro-mechanical automatic telephone exchanges do 
not satisfy the second requirement: a simple telephone 
circuit has little circuit to study apart from the electro- 
mechanical devices of microphone and receiver. Valves 
and transistors, the most typical components of elec- 
tronic equipment, often have energy-efficiencies lower 
than those acceptable in power engineering: but they 
enable information to be transferred and distributed 
without the introduction of too much noise. 

Such a definition would remove from the subject the 
use of metal rectifiers for electric traction, and the use 
of valves for the conversion of a.c. to d.c. and vice versa, 
except in so far as they may be controlled by informa- 
tion such as the difference between the actual and the 
desired voltage output. Cannot these be made gifts 
to power engineering, just as the power engineer de- 
veloped the transformer before the electronics engineer 
required it? 


London, S.E.18 N. F. SHEPPARD. 


Licence Reminders 


UNDER the heading “Bureaucratic Bumbledom” 
“Free Grid” comments in your May issue on the “ im- 
pertinent request” contained in the annual reminder for 


CLUB 


Barnet.—The inaugural meeting of the Barnet and 
District Radio Club was held on March 25th. Meci- 
ings are to be held on the last Tuesday of each month 
at “the headquarters, No. 1374 Squadron, Air Training 
Corps, Gloucester Road, New Barnet. Sec.: E. W. 
Brett (G3LUY), 28 Edward House, Edward Road, New 
Barnet. 


BexleyheathThe North Kent Radio Society is 
planning the formation of an instructional section with 
special instruction for the many “beginners” among 
the Society’s 50 members. The club meets on alternate 
Thursdays at 7.30 at the Congregational Hall, Chapel 
Road. Next meeting on June 12th. Sec.: W. 
Wooderson (G3HKX), 39 Woolwich Road, Bexleyheath. 


Birmingham.—“ I. G. Y. Research” is the title of the 
talk to be given to members of the Slade Radio Society 
by D. Ramsden, of the electron physics department of 
Birmingham University, on June 6th. Meetings are 
held on alternate Fridays at 7.45 at the Church House, 
High Street, Erdington. Sec.: C. N. Smart, 110, Wool- 
more Road, Erdington, Birmingham, 23. 


Bradford.—At the June 3rd meeting of the Bradford 
Amateur Radio Society, H. D. Kitchin will speak about 
experimental colour television. The subject to be 
covered at the meeting on the 17th is radio and televi- 
vision interference. Meetings are held on alternate 
Tuesdays at 7.30 at Cambridge House, 66 Little Horton 

*Lane, Bradford. Sec.: D. M. Pratt (G3KEP), 27, 
Woodlands Grove, Cottingley, Bingley. 


Downham.—Ravensbourne Amateur Radio Club now 
holds meetings on alternate Wednesday evenings at 
Durham Hill School, Downham. G. V. Haylock 
(G2DHV), hon. secretary of the British 2-Call Club, 
is chairman of the Ravensbourne Club, which operates 
station G3HEV. Sec.: J. Wilshaw, 4, Station Road, 
Bromley, Kent. 


Harlow.—A mobile rally has been arranged by the 
Harlow and District Radio Society for June 22nd at 
Magdalen Laver Village Hall, Nr. Harlow. Station 
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renewal of wireless licences. The wording on reminders 
sent out before April was not, perhaps, in the happiest 
terms and the phrasing of the request is one of 
thousands of forms used in the Post Office which have 
been under consideration over the past year. 

I think that “ Free Grid” will agree that the rephras- 
ing now in use is an improvement. It says “To save 
our bothering you again with reminders, please give the 
reason below IF YOU ARE NOT RENEWING YOUR 
LICENCE. Then kindly re-address this card as over- 
leaf and repost it. You don’t need a stamp.” 

Your correspondent wonders why the Postmaster 
General wants to know the reason for non-renewal. If 
we printed these reasons on the reminder, as he says, 
few would read them, so the reminder would become 
bigger in size, and more costly to print for little purpose. 

In brief the reasons are that the Postmaster General 
has an obligation to see that people do not use wireless 
sets without licences and, indeed, if a check was not 
made an unfair hardship would rest on those of us 
who pay our way. If this check was not made, in part, 
by answers received from reminder cards a tremendous 
number of personal enquiries would be necessary, with 
consequent waste of time and money. When we know 
that people are no longer using sets we can delete their 
names from our records and we can also help those who, 
acting under a misunderstanding, have made themselves 
liable in law. 


London, E.C.1. T. A. O'BRIEN, 


Public Relations Officer, 
General Post Office. 


calls and frequencies are G3ERN (1,980 kc/s) and 
G3JMA (144.8 Mc/s). Sec.: A. T. White, The Chest- 
nuts, Fyefield, Ongar, Essex. 


Ringwood.—The recently formed Ringwood and 
District Radio Club meets every Wednesday and the 
last Friday of each month at 7.0 at 23 Merryweather 
Estate, Ringwood. Sec.: 
Hurn, Christchurch, Hants. 


Stockport-Manchester Rally.—The joint rally of 
the Stockport Radio Society and the South Manchester 
Radio Club mentioned last month has been postponed 
until Sunday, July 13th. It will be held at Capesthorne, 
Cheshire. Particulars from Charles M. Denny (G6DN), 
18 Willoughby Avenue, Didsbury, Manchester, 20. 


Worthing.—Meetings of the Worthing and District 
Amateur Radio Club are held on the second Monday 
of each month at 8.0 at the Adult Education Centre, 
Union Place. Sec.: J. R. Tootill, 113 Kings Road, 
Lancing, Sussex. 


THIS MONTH’S 
EXHIBITIONS AND CONFERENCES 


The address of the organizers or the U.K. representa- 
tives is given in brackets. 

International Conference on Solid State Physics in Electronics and 
Telecommunications, Brussels, Belgium June 2-7 
(Société Belge de Physique, is rue de Phillipeville, Loveral, 

elg:um.) 

Armed Forces Communtentions and — oy we Con- 


vention and Exhibition, Washington S.A... June 4-6 
(A.F.C.E.A., 1624 Eye St. N.\ fs Wasgion 8, D.C., U.S.A.) 
5 ew York, 


International Automation 

eo June 9-13 
(Rimbach Associates, 845 Ridge Ave. ios ’ Pittsburgh 12, U.S.A.) 

International Congress and Exhibition of Electronics and Atomic 


pe OS eae rrr ore June 16-30 
(Agents: Auger and Turner, 40 Gerrard St., London, W.1.) 
French Cn Show, Paris, France ........ June 20-26 

N.LR., 23 rue de Lubeck, Paris 16.) 
Air .- .. Conference, Buffalo, S.A. June 25-27 


(American LE.E., 33 W. 39th St., N.Y.18, U.S.A.) 
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ELECTRONS 


SOME VITAL STATISTICS 


= fact that it took us the last four Wireless 
World months to graduate from the usual over- 
simplified theory of electrical conduction to the more 
sophisticated one favoured by modern science ex- 
plains why elementary books—and some of the not- 
so-elementary—don’t make the attempt. But since 
we have done so, and I hope succeeded, it would 
be a pity not to exploit our achievement by following 
it up. 

Although we ought to know better by now than 
to try to imagine the unimaginable, nevertheless we 
probably have formed a mental picture of the atomic 
structure of a crystalline substance. When a single 
atom occupied the full field of our mental view we 
could see how hazy and unsubstantial it was. But 
a cumulus cloud appears quite solid and clear-cut 
from a distance, and now that we step back far 
enough to take in a multitude of atoms they all look 
remarkably like spheres; not billiard balls again, 


—— 

Fig. |. Energy-level 
empty diagram for an insula- 
BAND tor, in which the val- 
ENERGY ency electrons fully 
occupy all the energy 
ricco levels within reach. 

BAND 


certainly, but perhaps tennis balls—new woolly ones, 
packed closely in three-dimensional array like a 
wholesale export order. Of course we know that 
in spite of appearances they are far from solid really, 
for nearly all their mass is concentrated in the in- 
conceivably small and dense nucleus at the centre; 
the rest is very nearly empty space, its apparent 
cloudiness representing only the whirl of equally 
small electrons. These are not the only ones; each 
atom has a small number of valency electrons, which 
are so loosely attached that they seem to belong to 
the array as a whole rather than to any particular 
atom, and may be pictured as a faint mistiness of 
the spaces between. 

We know that in spite of the apparent vagueness 
of the electrons they are governed by strict rules. 
In each atom they are arranged in a definite energy 
pattern, with no two exactly the same. Those with 
the lowest energies are (on the average) nearest the 
nucleus. The valency electrons, being farthest out, 
have the greatest energies, but not enough to let 
them escape clean away. Instead of being confined 
within very narrow bands like the others, their 
energies are distributed over wide bands made up 
of innumerable levels. But, like the other electrons, 
no more than two (spinning in opposite rotations) 
can be at any one level at the same time. 

There are as many levels in each band as there 
are atoms in the crystal, so if there are two valency 
electrons per atom they fill all the levels in their 
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AND HEAT 


By “*CATHODE RAY” 


band. This state of affairs is often shown as in 
Fig. 1, which, let me repeat, is purely an energy 
diagram. All the lower levels, not shown, are 
chock-full with the non-valency electrons. 
reasonable e.m.f. applied to the crystal amounts to 
only a very little per atom—insufficient to give any 
electron in the filled band enough energy to excite 
it into the empty band. And because the filled band 
is filled, no electron can rise unless another falls to 
make room, the net rise therefore being always nil. 
So the electrons are not in a position to receive any 
energy from the e.m.f. In other words there is no 
electric current, and the material is classed as an 
insulator—notwithstanding that its valency electrons 
are free to roam around it, at random. As a matter 
of fact, “‘ roam 
take the trouble to work out the velocity an electron 
must have to amount to several eV (electron-volts) 
of kinetic energy you will find it is of the order of 
hundreds of miles per second! 
all movements in any direction are cancelled out by 
equal movements in the opposite direction. 


Any 


”» is perhaps hardly the word; if you 


But on the average 


Fig. 2 shows equivalent diagrams for conductors. 
In (a) there is only one valency electron per atom, 
so only half the places in the band are filled. At 
absolute zero temperature (0°K)—which is what we 
have been assuming so far—they are settled down in 
the lowest-energy places as shown, all ready to 
accept the small amounts of energy represented by 
rises within the band. Such increases of energy 
are manifested by movement towards the positive 
pole. Fig. 2(b) represents a metal such as zinc, 
which has two valency electrons per atom; these fill 
its band, but because the next higher band overlaps 
there are again plenty of vacant levels within reach. 
In our prime material for electrical conductors— 
copper—both conditions exist at the same time, so 
we are not surprised that its conductivity is particu- 
larly good. 

That is as far as we got last time, and you may 
have been wondering why copper—or any other 
conductor—has any resistance at all. You have 
probably learnt that when quite a strong electric 
current is flowing the net speed of the electrons 
composing it is only a small fraction of an inch per 


= se 

EMPTY EMPTY 
BAND BAND 
ENERGY ENERGY : 
FILLED 
HALF BAND 

FILLED 

BAND 

(a) (b) 

Fig. 2. If valency electrons have direct access to vacant 


energy levels for either or both of these reasons, the 
material is a good conductor (i.e., a metal). 
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second. Now to give an electron a speed of | mm crystal at OK; in other words, under the influence 
sec, say, the e.m.f. required is less than 3 micro of an e.m.f. the valency electrons can flow through 
micromicro-volts, which suggests negligible resis the solid without resistance. But when the spacing 
tance. What is more to the point, no e.m.f. at all ~ the atoms is thrown into irregularity by heat 
is needed maintain this or any other speed onc vibrats ' ms an imterference between the 
“ thes Deen eter i—provided that there as le ‘a amd the atoms whereby the clectronms 
betru iL af having t ¢ up the extra energy 
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U.S.A. Viel. Alfred Rose, managing director of Direct 
TV Windings, Lid., and Dccct TV Replacemer Led... 

wieat the | ,A wm lune He will be negotiating for th 
production im this country, under leence, of American tel 
Vv iseor omp ents and test equipment 

Perth Radios, Led.. of Marten House, 19-4 Bast Road 
Londen, N.i, have been appointed sole U.K. representatives 
for the Sala tape recorder made in Western Germany It 
will be marketed under the joint Perth-Saja trade mark 
The company recently appointed Baker Duthie and Co., of 
131, West Regent Street, Glasgow, C.2, as their agents for 
Scotland and Northern Ireland 

Mullard inform us that they received orders for ultra- 
sonic equipment to the value of £70,000 during the 1.E.A 


exhibition 


Southern Instruments, Lid., of Camberley, Surrey, 
announce that Philip Sellars, who is managing director of a 
number of industrial concerns, has joined the board of 
directors as vice-chairman. It is also announced that the 
company is erecting a new laboratory wing, which will 
increase the floor space to about 70,000 sq ft. 


Nu-Life Teletubes, whose reconditioning work on cathode- 
ray tubes was described in our May issue (page 247), are 
having a new factory built at South Ruislip, Middlesex, to 
cope with increased demands for their services. 


Metal Blanks, Ltd., of Tudor Grove, London, E.9 (Tel.: 
Amherst 8484), the recently formed associates of Gate 
Electronics of the same address, have facilities for producing 
printed circuits in large or small quantities. 


Gillone Electric, Ltd., component manufacturers, whose 
factory at Camberley, Surrey, was recently severely damaged 
by fire, are now back in production. The rebuilding of 
the factory is well under way and they are going ahead 
with their plans to build another factory giving an additional 
15,000 square feet of floor space. 


Welwyn Electrical Laboratories announce that their “V” 
series of vitreous-enamelled wire-wound resistors have been 
granted full type approval by the Radio Components 
Standardization Committee. 


An American associate company, G. V. Planer, Inc., has 
been formed in New York by G. V. Planer, Ltd., of Wind- 
mill Road, Sunbury-on-Thames, Middlesex. 

Henley’s engineering sales department has moved from 
the company’s head office in Hatton Garden to 59-62, High 
Holborn, London, W.C.1. 


EXPORTS 


_First quarter’s exports of British radio equipment of all 
kinds are estimated to be higher than in any previous 
quarter he nrawicinanal tatal annaninced hw the Radin 
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also been appointed an executive director. 
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Radio-Teeuphone Equipment.-A repeat order from the 
New sand Pou Office for the supply of multi-chanad 
radio-telephone links has been placed with Marconi’) 
heir agents Amalgamated Wireless (Australasia) Lad 
| wider, valued at approximately £90,000, is for termingl 
juipment, repeaters, serials and test equipment for fow 
adic links each providing up to 48 telephone channels. Aj 
he radio equipment will be in duplicate, the standby 
ar being automaticaly switched into service should there 
b> a failure. Marconi’s are providing similar equipment for 
a link between Kingston and Montego Bay, Jamaica, for 
which the channelling equipment is being supplied by the 
witomatic Telephone and Electric Co 


Radar. 
has been 
Ministry 


A complete mobile radar installation (Type CR2) 
ordered from Cossor by the Federal German 
of Defence 


Switzerland.—The market for industrial electronic equip- 
ment was explored by Dr. J. C. Simmonds, managing 
director of Airmec, Ltd., during a recent visit to Switzer- 
land. He met representatives of the machine tool industry 
in Zurich and American industrialists in Basle to consider 
licensing arrangements. 


Ekiti (Anjuwon) Universal Trading Stores, 5a, 
Strachan Street, Ebute Metta, Nigeria, are interested in 
receiving catalogues and price lists from U.K. manufac- 
turers of tropicalized domestic short-wave receivers, ampli- 
fiers, tape recorders and loudspeakers. 


British East Africa.—A survey of the market for domestic 
receiving equipment in British East Africa, prepared by the 
U.K. Trade Commissioner in Nairobi, shows that whereas 
in 1955 the U.K. provided 34% of the imports of sound 
receivers and radiogramophones the figure for 1956 was 
31% and during the first six months of last year it dropped 
to 30%. During the same period Western Germany sup- 
plied 359 %, 35% and 31% respectively and the Netherlands 
28%, 31% and 33%. | 


Measuring Instruments.—Wayne Kerr Laboratories, of 
Chessington, Surrey, will be demonstrating their universal | 
bridge, Type B221, and its various chemical adaptors, 
showing the application of the Wayne Kerr three- terminal 
bridge technique applied to chemical measurements, at the 
ACHEMA Chemical Engineering Exhibition in Frankfurt, 
Germany, from May 3lst to June 8th. 


Nigeria.— 


Instruments and equipment from a number of British 
manufacturers will be exhibited at the International Elec- 
tronics and Atomic Energy Exhibition in Rome (June 16th 
to 30th), by Conway Dolman, of Via Sicilia 235, Rome. 
The company represents among others Plessey, Rank Cintel, 
Airmec, Furzehill, Nagard, Southern Instruments, Allied 
Electronics, Wayne Kerr, J. Langham Thompson, Winston 
Electronics and Emeco Electronics. 
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NEW DESIGNS AND METHODS SEEN AT THIS YEAR'S &.6.C.M.F. SHOW 


Tue exhibition was again held at 
Grosvenor House and Park Lane 
House, London, W.1 (from 14th to 
18th April) and was no less con- 
gested than on previous occasions. 
Foreign representatives from 29 
countries attended as well as the 
regular battalions of British ‘de- 
signers, engineers and technicians 
from Government departments 
and industrial firms. 

In the report which follows we 
deal with some of the new pro- 
ducts which interested us and 
which we think will interest those 
who were unable to be at the 
exhibition. 

Resistors:—Most manufacturers 


are now supplying their potentio- 
meters with “spikes” and brackets 
for printed circuit applications. The 
Painton “ Flatpot,”’ which is designed 
also for easy stacking, is a minute 
(ldin x fsin x Zin overall) preset 
wire-wound potentiometer with a 
range of values between 100 and 
10k. A lead screw, provided with 
a screwdriver slot, carries the slider 
along the wire-wound rod and dis- 
engages the drive at the end of 
travel. Two other Painton develop- 
ments are a new low noise self- 
cleaning brush gear for professional 
faders for which a 900:1 reduction 
in maintenance is claimed, and a 


potentiometer with an accuracy of 
linearity of 0-1 per cent without 
using a cam-corrected wiper. This 
accuracy is obtained by “ potting” 
all of the winding except the contact 
surface. 

Ardente were exhibiting two new 
miniature potentiometers as well as 
the now well-known “hearing-aid” 
type. One is virtually a scaled-down 
version of the ordinary volume con- 
trol and the other is possibly the 
smallest sliding contact potentio- 
meter with on-off switch at present 
available in a wide range of values. 
Known as the Type VC1226 it is 
only 14in long overall and it weighs 
only 0.020z. The resistance range 
covers values from 5kQ2 to 3MQ; 
with a normal tolerance of +30%. 
The switch contacts are -sub- 
miniature versions of relay contacts 
and operate with a wiping action, 
being actuated by a cam on the 
wiper carriage. The insulation resis- 
tance between the potentiometer and 
the switch in the “on” position is 
100M at 100V d.c. 

The edge control potentiometer 
seems to be a popular solution to 
the mounting problems caused by 
the multiplicity of preset and main 
controls on the modern television 
receiver. Egen, for instance, group 
twelve of their Type 293 controls 


mounted in a panel space 7in « Ijin. 
Another preset potentiometer by 
Egen, available in carbon or wire- 
wound versions, has a replaceable 
track to reduce costs and ease ser- 
vicing problems; however, this is of 
a more conventional form. A.B. 
Metal Products also had edge con- 
trol potentiometers on view, and a 
concentric preset type. 

Morganite are producing ganged 
volume controls, matched for stereo- 
phonic use. The matching process 
employed involves balancing on 
voltage measurements and _ the 
potentiometer is claimed to give out- 
puts within 14dB of each other. 

Ordinary fixed resistor develop- 
ments are, in the main, confined to 
extensions of ranges (Dubilier, for 
instance, now produce their Grade 2 
range in values between 100 and 
22M2), and modifications for 
printed circuit use. The conven- 
tional wire-ended resistor has several 
disadvantages when employed on a 
printed circuit board, including the 
difficulty of ensuring correct opera- 
tion of bandolier. feed assembly 
equipment and fire risk due to the 
body of the resistor being in close 
contact with the board. Erie have 
introduced a new range of resistors 
with rigid metal tags at right-angles 
to the main axis of the body, so 
making imsertion less _ difficult. 


U.S.A. Viel.—Alfred Rose, managing director of Direct 
TV Windings, Lid., and Dect TV Replacements, Lid. & 
» view the | S.A. nm june. Me will be negotiating for the 
production in this country, under licence, of American tele 
Vision components and test eqguipment 


Marten House, 99-47, Bast Road 


Perth Readies, Led. of 


Londen, N.1, have been appointed sole U.K. representatives 
for the Sala tape recorder made in Western Germany It 
will be marketed under the joint Perth-Saja trade mark 


The company recently appointed Baker Duthie and Co., of 
131, West Regent Street, Glasgow, C.2, as their agents for 
Scotland and Northern Ireland 


Mullard inform us that they received orders for ultra- 
sonic equipment to the value of £70,000 during the 1LE.A 
exhibition 

Southern Instruments, Litd., of Camberley, Surrey, 
announce that Philip Sellars, who is managing director of a 
number of industrial concerns, has joined the board of 


directors as vice-chairman. It is also announced that the 
company is erecting a new laboratory wing, which will 
increase the floor space to about 70,000 sq ft. 


Nu-Life Teletubes, whose reconditioning work on cathode- 
ray tubes was described in our May issue (page 247), are 
having a new factory built at South Ruislip, Middlesex, to 
cope with increased demands for their services. 


Metal Blanks, Ltd., of Tudor Grove, London, E.9 (Tel. : 
Amherst 8484), the recently formed associates of Gate 
Electronics of the same address, have facilities for producing 
printed circuits in large or small quantities. 


Gillone Electric, Ltd., component manufacturers, whose 
factory at Camberley, Surrey, was recently severely damaged 
by fire, are now back in production. The rebuilding of 
the factory is well under way and they are going ahead 
with their plans to build another factory giving an additional 
15,000 square feet of floor space. 


Welwyn Electrical Laboratories announce that their “V” 
series of vitreous-enamelled wire-wound resistors have been 
granted full type approval by the Radio Components 
Standardization Committee. 


An American associate company, G. V. Planer, Inc., has 
been formed in New York by G. V. Planer, Ltd., of Wind- 
mill Road, Sunbury-on-Thames, Middlesex. 


Henley’s engineering sales department has moved from 
the company’s head office in Hatton Garden to 59-62, High 
Holborn, London, W.C.1. 


EXPORTS 


First quarter’s exports of British radio equipment of all 
kinds are estimated to be higher than in any previous 
quarter. The provisional total announced by the Radio 
Industry Council is nearly £11.5M. which is about £650,000 
more than for the same period last year. The most marked 
increase was in the export of sound-reproducing equipment, 
which rose to over £3M. 


British component manufacturers are planning to hold an 
exhibition in Stockholm from September 29th to October 
3rd. It is the third Swedish exhibition organized by the 
Radio and Electronic Component Manufacturers’ Federation, 
the previous two being in 1948 and 1953. 


Canada.—An eleven-man delegation from the Dollar Ex- 
ports Council, headed by Sir illiam Rootes, has been 
visiting Canada during the past month. In Canada the 
Council maintains British Trade Centres in Toronto, Mon- 
treal and Vancouver, which are managed for the Council 
by the Canadian Association of British Manufacturers and 
Agencies, whose directory (““CABMA Register”) is issued 
jointly by our Publishers and Kelly’s Directories. 


Servo Test Equipment.—An order worth $121,000 for 
transfer function analysers for guided missile work has been 
received from the U.S.A. by the Solartron Electronic Group 
through its American distributing company Solartron Inc., 
of Los Angeles, California. 

Doppler Navigator.—A Viking aircraft equipped with a 
Marconi civil Doppler navigator has carried out an exten- 
sive demonstration tour of Western Europe. 


Sound reproducing equipment for Prince Rainier’s new 
home on the outskirts of Monte Carlo has been installed by 
Pamphonic Reproducers. The installation includes a.m. / 
fm. receiver and amplifiers and loudspeakers are fitted in 
every major room and line source speakers are installed in 
the garden. 
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Radie- Telephone Equipment.—-A repeat order from the 
New valand Pou Offce for the supply of multi-chanad 
hi! radio-telephone links has been placed with Marconis 
heir agents Amalgamated Wireless (Australasia) Lad 
The order, valued at approsimately £90,000, is for termina 
juipment, repeaters, serials and test equipment for fow 
adio links each providing up to 48 telephone channels. Aj 
he radio equipment will be in duplicate, the standby 
pear being automaticaly switched into service should there 
bo a failure. Marconi’s are providing similar equipment for 
a link between Kingston and Montego ee. loonaien. for 
which the channelling equipment is being supplied by the 
witomatic Telephone and Electric Co 


Radar. 
has been 
Ministry 


A complete mobile radar installation (Type CR2) 
ordered from Cossor by the Federal German 
of Defence. 


Switzerland.—The market for industrial electronic equip- 
ment was explored by Dr. >. Simmonds, managing 
director of Airmec, Ltd., during a recent visit to Switzer- 
land. He met representatives of the machine tool industry 
in Zurich and American industrialists in Basle to consider 
licensing arrangements. 


Nigeria.—Ekiti (Anjuwon) Universal Trading Stores, Sa, 
Strachan Street, Ebute Metta, Nigeria, are interested in 
receiving catalogues and price lists from U.K. manufac- 
turers of tropicalized domestic short-wave receivers, ampli- 
fiers, tape recorders and loudspeakers. 


British East Africa.—A survey of the market for domestic 
receiving equipment in British East Africa, prepared by the 
U.K. Trade Commissioner in Nairobi, shows that whereas 
in 1955 the U.K. provided 34% of the imports of sound 
receivers and radiogramophones the figure for 1956 was 
31% and during the first six months of last year it dropped 
to 30% . ~~ the same period Western Germany sup- 
plied 35% %, 35% and 31% respectively and the Netherlands 
28%, 31% and 33%. 


Measuring Instruments.—Wayne Kerr Laboratories, of 
Chessington, Surrey, will be demonstrating their universal 
bridge, Type B221, and its various chemical adaptors, 
showing the application of the Wayne Kerr three-terminal 
bridge technique applied to chemical measurements, at the 
ACHEMA Chemical Engineering Exhibition in Frankfurt, 
Germany, from May 3lst to June 8th. 


Instruments and equipment from a number of British 
manufacturers will be exhibited at the International Elec- 
tronics and Atomic Energy Exhibition in Rome (June 16th 
to 30th), by Conway Dolman, of Via Sicilia 235, Rome. 
The company represents among others Plessey, Rank Cintel, 
Airmec, Furzehill, Nagard, Southern Instruments, Allied 
Electronics, Wayne Kerr, J. Langham Thompson, Winston 
Electronics and Emeco Electronics. 


Poland.—For the third successive year Kelvin Hughes are 
exhibiting at the Poznan International Fair (June 8th-22nd). 
They will be showing marine equipment, industrial instru- 
ments and components. 


A television link, using travelling-wave tubes both at the 
terminal stations and at the repeater stations, is to be sup- 
plied by Marconi’s for the Yugoslav broadcasting authori- 
ties. It will link Belgrade and Ljubljana (a distance of some 
350 miles). Provision will be made at Sljeme, near Zagreb, 
for the insertion of programme matter, which could be 
relayed to Belgrade and Ljubljana simultaneously or to 
either city. 

Electronic equipment, including spectrum analysers and 
stabilized decade oscillators, worth £70,000, has been ordered 
by an Italian organization from Winston Electronics, of 
Shepperton, Middlesex. 


Metal Cabinets.—A. G. Imhof, managing director of 
Alfred Imhof, Ltd., is touring the U:S.A. and Canada investi- 
gating the market for Imlok, the interlocking system of 
metal cabinet construction. 

Italy.—Melchioni S.p.A., Via Friuli 16/18, Milan, are 
interested in securing the representation for Italy of United 
Kingdom manufacturers of sound and television com- 
ponents and accessories. 

Switzerland.—Sorensen Ard A. G., Eichstrasse 29, Zurich 
3/45, are interested in representing a U.K. manufacturer 
of semi-conductors. 

Swiss Importers.—Willy Egli and Co., of Zurich, who are 
agents for a number of British companies, including Tannoy, 
T.C.C., Rola-Celestion, Ekco and Multicore, have changed 
their name to Egli, Fischer and Co. Their address is Got- 
thardstrasse 6, Zurich. 
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NEW DESIGNS AND METHODS SEEN 


Tue exhibition was again held at 
Grosvenor House and Park Lane 
House, London, W.1 (from 14th to 
18th April) and was no less con- 
gested than on previous occasions. 
Foreign representatives from 29 
countries attended as well as the 
regular battalions of British ‘de- 
signers, engineers and technicians 
from Government departments 
and industrial firms. 

In the report which follows we 
deal with some of the new pro- 
ducts which interested us and 
which we think will interest those 
who were unable to be at the 
exhibition. 

Resistors:—Most manufacturers 
are now supplying their potentio- 
meters with “spikes” and brackets 
for printed circuit applications. The 
Painton “ Flatpot,” which is designed 
also for easy stacking, is a minute 
(ldin x #sin x Zin overall) preset 
wire-wound potentiometer with a 
range of values between 100 and 
10k2. A lead screw, provided with 
a screwdriver slot, carries the slider 
along the wire-wound rod and dis- 
engages the drive at the end of 
travel. Two other Painton develop- 
ments are a new low noise self- 
cleaning brush gear for professional 
faders for which a 900:1 reduction 
in maintenance is claimed, and a 


Ardente sub-minia- 
ture sliding-contact 


potentiometer with 
switch. (Scale in 
inches.) 


AT THIS YEAR'S &.E.C.M.F. SHOW 


potentiometer with an accuracy of 
linearity of 0-1 per cent without 
using a cam-corrected wiper. This 
accuracy is obtained by “ potting” 
all of the winding except the contact 
surface. 

Ardente were exhibiting two new 
miniature potentiometers as well as 
the now well-known “hearing-aid” 
type. One is virtually a scaled-down 
version of the ordinary volume con- 
trol and the other is possibly the 
smallest sliding contact potentio- 
meter with on-off switch at present 
available in a wide range of values. 
Known as the Type VC1226 it is 
only 14in long overall and it weighs 
only 0.020z. The resistance range 
covers values from 5k2 to 3MQ; 
with a normal tolerance of +30%. 
The switch contacts are -sub- 
miniature versions of relay contacts 
and operate with a wiping action, 
being actuated by a cam on the 
wiper carriage. The insulation resis- 
tance between the potentiometer and 
the switch in the “on” position is 
100MQ© at 100V d.c. 

The edge control potentiometer 
seems to be a popular solution to 
the mounting problems caused by 
the multiplicity of preset and main 
controls on the modern television 
receiver. Egen, for instance, group 


twelve of their Type 293 controls 


A.B. Metal Products edge control potentio- 
meter assembly. 
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Painton “ Flatpot ’’ miriature 
wire-wound potentiometer 
(actual size). 


mounted in a panel space 7in « Ijin. 
Another preset potentiometer by 
Egen, available in carbon or wire- 
wound versions, has a replaceable 
track to reduce costs and ease ser- 
vicing problems; however, this is of 
a more conventional form. A.B. 
Metal Products also had edge con- 
trol potentiometers on view, and a 
concentric preset type. 

Morganite are producing ganged 
volume controls, matched for stereo- 
phonic use. The matching process 
employed involves balancing on 
voltage measurements and_ the 
potentiometer is claimed to give out- 
puts within 14dB of each other. 

Ordinary fixed resistor develop- 
ments are, in the main, confined to 
extensions of ranges (Dubilier, for 
instance, now produce their Grade 2 
range in values between 109 and 
22MQ), and modifications for 
printed circuit use. The conven- 
tional wire-ended resistor has several 
disadvantages when employed on a 
printed circuit board, including the 
difficulty of ensuring correct opera- 
tion of bandolier. feed assembly 
equipment and fire risk due to the 
body of the resistor being in close 
contact with the board. Erie have 
introduced a new range of resistors 
with rigid metal tags at right-angles 
to the main axis of the body, so 
making insertion less __ difficult. 
“Shoulders” on the tags, which are 
shaped to retain the resistor in posi- 
tion for dip soldering, prevent the 
element itself contacting the panel, 
thus reducing the fire risk. 

Special-purpose_ resistors were 
prominent at the exhibition. Metal- 
lic film and oxide film resistors were 
shown by, among other manufac- 
turers, Plessey and Welwyn. The 
Plessey “Metallux” resistor con- 
sists of a nickel-chromium alloy film 
on a cylindrical ceramic former. The 
self-inductance is very low, and noise 
levels compare favourably with wire- 
wound components. Possibly the 
most interesting feature of these re- 

sistors is that, under pulse conditions 
with a suitable duty cycle, large over- 
loads can be tolerated. The Welwyn 
resistor has the oxide film coated on 
to a ceramic body with silvered end- 
contacts. Another pointer from 

Welwyn is that it is possible to obtain 

greater stability over a wider range 
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of values than with the previous 
pan-climatic coating by using 
Melinex to coat the ordinary high 
stability resistor. 

Morganite exhibited ‘“ Morgan- 
ohm” non-linear resistors made 
from silicon carbide and clay. These 
ranged from G.P.O.-approved types, 
similar in appearance to a ceramic 
disc capacitor, for protection of low 
voltage switch and relay contacts to 
large 4in thick discs designed to fit 
into 15-A power sockets in lightning- 
prone areas, and long “pencil” 
types. for TV e.h.t. stabilization. The 
laws vary between I2V‘ for a small 
disc type unit up to I«V° for a 21- 
kV e.h.t. stabilizer. 


Manufacturers*: A.B. Metal Products (W, 
F, V); Ardente (V); at eu. a. 
ance Co. (W, V); ae iy & lvern 
(V); Dubiler (C, HS, W, ); Egen (V); 
Electronic ¢ Components (Ws ——- 
(C, HS, 5 i Erie (H, Morganite 
(C; V);_N. (V); MB (HS s 
Plessey we a Reliance (V); Salford’ (W); 


Technograph (F); Welwyn (C, HS, W); 
Zenith (W, V). 
*Abbreviations: C, composition; HS, high 


stability; W, wire- wound; 


-° variable as 
wound or composition); F 


» flexible. 

Capacitors : — Although most 
manufacturers have produced small 
tuning capacitors for transistor re- 
ceivers probably the smallest on 
show was the Type C.V.1 on 
the Ardente stand. This twin-gang 
capacitor is only about lin x lin~x 
0.6in overall, yet it provides a maxi- 
mum capacitance of 250pF approxi- 
mately. Tracking is accomplished 
by shaping the vanes appropriately 
and the overall law is designed to 
widen the tuning over the band 
occupied by B.B.C. medium-wave 
Stations. The interplate insulation 
—this is a solid-dielectric capacitor 
—is p.tf.e. or polystyrene. Ball 
bearings are used and the capacitor 
is mounted in a dust-proof cover. 

Jackson Brothers were exhibiting 
a miniature three-gang capacitor of 
more conventional construction, 
which incorporates an_ epicyclic 
slow-motion drive. Capacities on 
this item are r.f. and aerial, 208pF; 
oscillator, 176pF. It is only slightly 
larger than their “OO” ganged 
capacitor. 

Whilst in principle not new, a 
tuning capacitor incorporating a 
double-pole switch (Plessey) should 
be mentioned. This two-gang capa- 
citor has a pair of contacts mounted 
so that, when fully open, the rotor 
short circuits these to earth. Plessey 
suggest that this component may be 
used to switch in preset tuning for 
the long-wave Light Programme, 
avoiding the extra complication, size, 
weight, losses and expense asso- 
ciated with a separate wave-change 
switch and coils. 
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“* Chassis 


The London Electrical Manufac- 
turing Company’s ceramic trimmer 
for printed wiring consists of a small 
ceramic: tube carrying tags for ver- 
tical or horizontal mounting. Part 
of the exterior of the tube is sil- 
vered and forms one “plate,” the 
other being an 8 B.A. brass screw, 
passing into the centre of the tube. 
The ceramic material can be chosen 
to give a compensating temperature 
coefficient and the trimmer is avail- 
able in capacities up to 10pF. Mul- 
lard announce that they have adapted 
their popular “ beehive” trimmer for 
printed circuit use. 

In the realm of fixed capacitors 
evidence of development was rather 
sparse but where it had taken place 
the results were startling. For in- 
stance L.E.M. have produced ex- 
tremely small 50V-working silvered 
mica capacitors for transistor appli- 
cations (Type SM701). Values be- 
tween l10pF and 500pF are only 
seven millimetres long and one milli- 
metre in diameter. 

It might be thought that glass 
capacitors are the beginning of a 
regression to the days of teak and 
brass terminals. This is not so; 
L.E.M. have also produced a range 
of capacitors encapsulated in glass 
for high ambient temperature appli- 
cations, They are claimed to nerform 
satisfactorily at 250°C. 

A. H. Hunt were exhibiting a 
range of electrolytic capacitors of 
values from 75uF at 3V to 0.254F 
at 25V in two sizes }{inx}in and 
ttinxX in using plain or etched 
foil. They also had on show double 
(i.e. 10°+10°pF) ceramic discs and 
“wedge” ceramic decoupling units. 
These latter were also shown by 
L.E.M. who have developed a finish 
for ceramic disc capacitors which 


”* of Cyldon printed circuit TV tuner. 


acts as a flux—instead of the more 
usual deterrent action f the coating 
—for soldering! 

Other modifications of existing 
types were shown by Suflex. These 
included the use of a Neoprene disc 
on the wires of single-ended capaci- 
tors to keep the wire spacing con- 
stant and tinned bronze wire 
terminations on physically small capa- 
citors. Both modifications ease con- 
siderably the insertion by automatic 
methods of these components into a 
printed wiring board. 

A 0.254F spark discharge capaci- 
tor with self inductance of only 
0.1luH was shown by Wego, who 
were also exhibiting a 50uF 75V 
capacitor only 3in x 3in x l4in with 
an insulation resistance better than 
200M. This used Melinex film as 
a dielectric. 

The T.C.C. stand featured the 
“Superlytic” high quality low 
leakage electrolytic capacitors which 
are now in full production. Another 
T.C.C. capacitor of note is the small 
metallized polystyrene type. The ex- 
cellent electrical characteristics of this 
form of construction renders it ideal 
for use at r.f. in tuned filters, etc. 
Manufacturers*: B.I.C.C. (H, P);_ Sidney 


Bird (T); Bulgin {0 Daly (E); Dubilier 
(C, E, FH, M. P. 1); Ente (C, F, H, T; 


V): Mycalex (M); Plessey (A, C, E, F, P, T, 
V); Stability Capacitors c eh Static | i 
denser (P); Stratton (V); ;, & F 


P); Suflex ( y if ot 2 XS ce 
P, -M.C, (A, Cc. F, H, MP): Walter 
(T); Wego (F, H, M, P); Welwyn (C); 


Wingrove and Rogers (T, V). 
*Abbreviations: A, air dielectric; C, ceramic 
or glass; E, electrolytic; F, plastic film (poly- 
styrene, etc.); H, high voltage; M, mica; 
P, paper, T, trimmer; V, variable (tuning, 
etc.). 


Coils and Transformers:—The latest 
if. transformers produced by Wey- 
mouth are notable for their extremely 
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small size (4in square by 1;%in high). 
Available for ifs. of 470kc/s, 
1.6Mc/s and 10Mc/s, they have Q 
values (at 470kc/s) of nominally 100, 
and up to 150 can be obtained in 
special versions. The 470-kc/s types 
have bandwidths of 7.5kc/s at the 
—3dB points. A 38Mc/s ratio 
detector transformer for use in com- 
bined f.m. and t.v. receivers was 
shown by Sidney Bird (Cyldon). 
An a.m. suppression/ratio of 30dB in 
the centre of the band has been 
achieved. 

Q values up to 105 at frequencies 
from 12 to 36Mc/s have been reached 
in a range of miniature r.f. coils 
wound on low-loss ceramic formers 
shown by Plessey. 

A number of miniature components 
for computers were shown by 
Oliver Pell. These included toroidal 
chokes and transformers, C-core 
transformers, and relays (for punched 
card applications). 

New ranges of transformers shown 
by Gresham include some especially 
designed for maximum heat conduc- 
tion, a miniature range suitable for 
use with transistors, and another for 
high-quality audio amplifiers. 

A new range of high-power audio 


Plessey 110° scan-coil assembly. The 
frame coil is of the toroidal type and 
the two small bar magnets above and 
below the coils correct for pincushion 
distortion. 


Above: Ardente sub- 
miniature two-gang 
tuning capacitor 
(actual size.) 
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output transformers, the P6000 series, 
was shown by Partridge. The power 
ratings are 100 watts at 35c/s or 60 
watts at 25c/s for less than 1% total 
harmonic distortion. 


Manufacturers: A.f. and mains transformers 
and chokes:—Richard Allan; Ardente, Asso- 
ciated Electronic Engineers; British Electric 
Resistance Co.; Electro Acoustic Industries; 
English Electric; Ferranti; Fortiphone; 
Goodmans; Gresham; Haddon; Hinchley; 
Oliver Pell; Parmeko; Partridge; Plessey; 
Power Controls; Reproducers and Ampli- 
fiers; Rola Celestion; Standard Telephones 
and Cables; Weymouth; Whiteley; Woden; 
Zenith. I.f. and r.f. transformers and 
chokes:—Plessey; Standard Telephones and 
Cables; Stratton; Weymouth; Wireless Tele- 
phone Co. 


Television Components:—The 
provision of v.h.f. sound facilities on 
a television receiver does not add an 
appreciable amount to the cost be- 
cause modifications to only two 
sections of the receiver—the tuner 
and sound detector—are required. 
Opinion seems to be divided on the 
best method of providing f.m. facili- 
ties in the tuner—for instance A.B. 
Metal Products have modified their 
“ Fireball” tuner (announced at last 
year’s show) to include three v.hf. 
positions on the switch in addition to 
14 TV channels (one u.hf.). This 
method is also adopted by N.S.F. on 


Electrical 
Company’s ceramic miniature trimmers 
for printed circuit use (about actual 
size). 


London Manufacturing 


Weymouth miniature i.f. transformer. 


their incremental-inductance tuner. 
The Plessey-Brayhead BT16 tuner 
provides a choice of this system or 
one f.m. switch position with con- 
tinuous tuning over the f.m. band by 
the fine tuner. 

An interesting tuner development 
was shown by Sidney Bird (Cyldon). 
Their tuner uses a printed circuit, as 
distinct from printed wiring. The 
coil circuits too are printed and these 
have no pre-set tuning adjustments. 
The fine tuning control is a small 
metal plate which is bent towards a 
single turn printed on the main 
board, in series with the oscillator 
coil at the “hot” end. This provides 
both a capacitive and an eddy current 
effect. On a low frequency channel 
the major part of the control is 
capacitive, tending to reduce the 
oscillator frequency as the plate 
approaches the board, but as the fre- 
quency is raised the eddy current 
effect (raising the oscillator fre- 
quency) exerts an increasing influ- 
ence. By balancing carefully the two 
effects the fine tuning range is con- 
stant at 2.5Mc/s on each channel. 
For the f.m. function the coil circuit 
is provided with a large oscillator 
coil stud which shorts out a small 
capacitor in series with the fine tuner, 
extending the range to 7Mc/s. 

The broad outline of the circuit 
follows normal lines, but many small 
refinements are incorporated—i.e. 
“low noise” a.g.c. feed resistor; 
screen compensation of the mixer to 
improve Band III performance; eddy 
current-tuned if. output coil; new 
low-inductance valveholders; a special 
board material with good high-fre- 
quency characteristics and “wedge” 
decoupling capacitors, designed to be 
pressed into slots in the wiring board. 
The valves used (PCC84 and PCF84) 
were both specifically designed for a 
printed circuit layout. 

110° scanning coils made their 
appearance at this year’s show. 
Elac were exhibiting a scanning yoke 
and Plessey were showing a complete 
set of components—yoke, line and 
frame output transformers. The 
Plessey line scan components require 
only 17W of h.t. power to give full 
scanning at 16kV eh.t. and Elac 
claim less than 2% barrel and pin- 
cushion distortion for their yoke. 
Manufacturers*: A.B. Metal Products (T); 
Sidney Bird (T); Brayhead Products (T); 
Ekco ay 1g Aa lectro Acoustic In- 
dustries (D. Go ans Industries (F); 
Long and Hamby ( James Neill (F); 


Plessey (D, . & A T); hermoplastics, 
Ltd. (My Shitcley Electrical Radio (D, 
* Abbreviations: D, deflection coils; F, focus, 
ion —~, ox picture shift magnets; M, 
masks; scan transformers; T, tuners 
— heads) W W, width and linearity con- 
trols 
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Aerials and Accessories.—J-Beam 
were showing (from their Sky-Beam 
division) a set of aerials for use in 
the 460 to 480Mc/s mobile com- 
munications band, including end-fed 
dipoles for main and mobile stations 
and a double stacked slot directional 
array with a claimed gain of 14.5dB 
over a reference dipole. This is 
designed for sector coverage i.e., 
“looking” up a valley, or along an 
inhabited strip of coastline. 

Television aerials, as at last year’s 
exhibition, seem to be static as far 
as electrical design is concerned. 
Wolsey have adopted a wing-nut ele- 
ment clamp which enables them to 
supply their aerials in a _ pre- 
assembled but “collapsed” state. 
Antiference were showing a new 
loft aerial for Bands I and III. This 
consists of a low frequency “V” 
dipole with telescopic elements and 
a Band III Yagi-type array. One of 
the “V” elements can be rotated, 
making possible the use of the com- 
bined aerial in locations where the 
B.B.C. and I.T.A. transmitters are 
not co-sited. 

J-Beam—well known for their 
end-fed and skeleton slot aerials— 
are producing a new range of “con- 
ventional” types—one of these, the 
“'Twinbeam ” was on show. This is 
a Band I “H” with a Band III 
Yagi-type array attached which can 
be rotated, carrying the Band III 
reflector with it. 

Among the new aerial accessories 
shown were the “Belling-Lee” 
range of diplexers and a triplexer 
2ll of which use printed circuit con- 
‘truction, the TV diplexers (includ- 
ing a waterproof type for outside use) 
passing Band II signals through 


Right: Permanoid 


nylon cable-to-mast 
strap. 


.Egen. 


the Band I section. One diplexer 
(L1360) combines or separates tele- 
vision and f.m. signals. 

A cable-to-mast strap was shown 
by Permanoid. This is a tough 
Nylon strap, saw-toothed on the in- 
side surface. One end carries a 
moulding to hold the cable and a 
slot through which the toothed sec- 
tion is passed, so locking the strap 
and cable to the mast. 


Manufacturers*: Antiference (TA, AS); 
Belling and i Ay AS, D); Egen (AS); 


J-Beam (TA, CA); K.L LG. Sparki ang Feuee 
(TA); ML (Arrell) (TA, AS); Wolsey 
(TA, AS, D). 


*Abbreviations: TA, domestic aerials; CA, 
communications aerials; AS, accessories; D, 
distribution amplifiers and equipment. 


Switches.—Flexibility of switch- 
ing arrangements is a feature of a 
miniature rotary switch by Ardente 
which measures only ?in across. It 
is available with up to*4 banks and 
up to 6-way operation. The spacing 
between banks can be varied for ease 
of wiring, and screening plates can 
be fitted. Wave changing in 
receivers is one possible application. 

The probable trend away from 
mains switches on volume controls 
(because of hum trouble) was 
reflected in a push-button mains 
switch for separate use displayed by 
Its operating stroke is ygin 
and the shaft can be supplied in any 
length. Also intended for mains 
operation, a new N.S.F. rotary switch 
is basically a wafer type but with a 
special contact system for high cur- 
rents up to 5 amps (or 10 amps at 
30V d.c.). The rotor contacts are 
coil-spring loaded and have V- 
shaped ends. This firm has intro- 


duced a new type of locating mech- 
anism for rotary switches which 


Right: “ Belling-Lee ”’ 
printed circuit TV/f.m. 
diplexer. The fixed tun- 
ing capacitors are con- 
cealed by the printed 
circuit board. 


Left: Antiference 
HL523 band iil 
loft aerial (f.m. 
elements can be 
fitted to this aerial). 


gives extremely positive action. It 
uses a fixed spring-loaded ball and a 
rotary corrugated plate. N.S.F, 
also showed an example of dual con- 
centric spindles for rotary switches, 
making possible two independent 
switches in one assembly. 

Key switches of unusual design by 
Henry and Thomas are notable for 
the low capacitance of less than 
2-5pF between the gold-plated con- 
tacts (SpF between contacts and 
frame). Foolproof operation is ob- 
tained by providing two parallel 
paths for each circuit, and there is 
sealing (to 1-36 atmospheres) be- 
tween the lever and the body. 


Manufacturers*: A.B. io? eras (kK, 
T, P, R, SL); Ardente (R); B.E.R.C.O. (R, 
ST); Bulgin (K, T, M, P, R 
Diamond H (T R): Egen @, R); Henry and 
Thomas (K, i Ss metic Devices (P); 
4 BR Painton (T, P, 
R, SL); Siemens 
Edison Swan ( fs H);_T.M.C. 
(K, T); Walter (T, P, R, SL, ST); Whiteley 
(K, P, R, SL, ST). 
*Abbreviations: K, Key; T, lever or to 
M, micro; P, push- button; R, rotary; L 
slide; ST, stud; TH, thermal delay. 


Relays.—High-speed operation 
and long-life are the main features 
of an unusual relay shown by Plessey 
in which the contacts consist of two 
magnetic reeds sealed inside a glass 
tube. The reeds are brought to- 
gether by a solenoid, surrounding 
the glass tube, which applies a longi- 
tudinal magnetic field so that the 
two reed ends at the 0-005—0-0lin 
contact gap become mutually attract- 
ing N and S poles. Several of the 
sealed tubes (which normally con- 
tain dry air but can be evacuated or 
filled with inert gas) can be inserted 
in a common operating coil. The 
“make” time is 0-8 millisecond and 
the release time better than 0-5 milli- 


EE EES aA 


Bulgin switches incorporating signal lamps. 
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Siemens Edison Swan printed-circuit valve sockets. 


second. The normal “make” action 
can be changed to a “ break” action 
by means of a biasing permanent 
magnet, while changeover actions 
can be achieved from pairs of reed 
tubes suitably biased and simultan- 
eously energized. 

Manufacturers: Diamond H;_ Electro 


Methods; Magnetic Devices; N.S.F.; 
Oliver Pell; Sieone, S.T.C.; Thorn, T.M. ron 


Chassis Fittings.—Valveholders 
for printed circuits can now be dis- 
pensed with altogether as a result of 
a new development by Siemens 
Edison Swan. This is a valve-pin 
socket which locks directly into a 
hole cut in the printed circuit board 
(see sketch). It can be dip-soldered 
without affecting the contact area of 
the socket, and mechanical strain im- 
posed by valve insertion and with- 
drawal is confined to the locked por- 
tion and not transferred to the sol- 
dered joint. The socket, which is 
made of beryllium copper alloy and 
silver-plated, can be used in other 
configurations besides valveholders— 
wherever it is necessary to insert 


small pins, plugs or component wire 


ends, in fact. 


Another recently introduced con- 
necting device was a subminiature 
coaxial plug and socket shown by 
Belling and Lee. The plug is less 


than }in in diameter and is suitable 
for 50-2 subminiature coaxial cable. 
It is retained in position by a knurled 
nut which screws on to the socket in 
the printed-circuit board. P.T.F.E. 
insulation is used and all contact sur- 
faces (which are naturally small) are 
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gold-plated for low-resistance con- 
nection. 

Widney Dorlec have greatly sim- 
plified their prefabricated cabinet de- 
sign by a system in which the 12 
screws originally required for each 
corner assembly are replaced by 3 
bolts. The heads of the bolts are 
held in channels now incorporated in 
the main frame sections, and these 
channels also serve as a convenient 
means of attaching internal fittings 
like brackets and hinges. 

Holders for two of the latest 
“glassware”. bases were noted. 
Siemens Edison Swan had a B8F 
valveholder for transmitting valves, 
with air spacing to permit forced air 
cooling of the valve envelope and an 
incorporated by-pass capacitor 
between screen grid and _ earth. 
McMurdo were showing a B8H 
holder for the new 110° television 
cr. tubes. This is like an octal base 
but with a somewhat larger spigot 
hole. 

Combined switches and signal 
lamps were seen on the Bulgin stand 
—the lamps being incorporated in 
the press buttons. One type has a 
push-pull action. Another is actually 
an operating mechanism and lamp 
which can be coupled to existing 
Bulgin switches, and is available for 
either momentary contact or locking 
action. 

Stratton were showing a new 
Eddystone tuning capacitor drive 
and dial assembly which is notable 
for its smooth action. It has a 110:1 
reduction drive using double anti- 


ee 


Plessey sealed reed relay (with reed tube below). 


Egen push-button mains switch. 


backlash gears, operating a 500- 
division logging scale and blank 
scales for user calibration. The dial 
measures about 7in x 3in. 


en Beline’ Try Fh Bake- 


Creators ERC S & 4 ~* (CPS); Electro 
Methods (CP: » 5 léctronic Components 
(CPS, DL); Foctighone (CPS); Goodmans 
(CR); Hallam, < and Cheston (CR); 
Harwin eS CPS, T); Hasset and Harper 
'» ES); Hellermann (EFC, G, T, 


(DL, P, T, V); J 
(T); Long and Hambly (G); Lustraphone 
eae WV, ; Mica and 
anite (CPS) 
ainton (CP 

DL, % Si J Permanoid ESS): Plessey ‘CR’ 
CPS, Pp, »_V); Power Controls 
(CPS, DB. pay ERO) Siemens Edison 
Swan (CPS Simmonds (EFC); 


lex 
Thermo-Plastics (CR, 
DL, ES, " orn (P); T.M.C. (J); 
Shy (T); Walter 
itd wee (CR. 


Roses BR S 
s and 


DL, ES); A, ee 
Wolsey (CPS). 


* Abbreviations: CPS, connectors, ys 
sockets; CR, cabinets, racks an ssis; 
DL, dials; DR, drives; EFC, eyelets, 
fasteners and clips; ES, escutcheons; F, 
fuseholders; J, jacks; x. 
knobs; P, ited circuits; ip, terminals and 
tagboards; V, valveholders. 


Glassware.—An interesting num- 
erical indicator tube of the glow- 
discharge type made by S.T.C. has 
10 wire cathodes shaped to form the 
numerals 0-9 and a common anode 
consisting of two wire meshes at top 
and bottom. Each cathode is brought 
out to a particular pin on the duo- 
decal base, and a striking voltage 
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Vee 


(200V) applied to the pin produces a 
glow discharge around the shaped 
wire inside the tube. 

A range of corona voltage stabili- 
zers made by the M-O Valve 
Commany covers voltages from 350V 
to 2000V. These tubes are particu- 
larly suitable for high-voltage low- 
current supplies for Geiger counters, 
photomultipliers and  cathode-ray 
devices. The stabilized voltage in 
most of the types is constant to with- 
in +0.25% for +10% changes in 
tube current at 250uA. Striking 
voltages are about 50V higher than 
operating voltages. M-O also dis- 
played a new low-noise triode for 
v.h.f. operation, the VX3519. It has 
a noise factor of only 1.4dB at 
45Mc/s. 

Peak currents as high as 33 amps 
can be passed by a new radar trans- 
mitting diode shown by Siemens 
Edison Swan. Designed to work up 
to 25kV p.i.v., it features the unusual 
construction of twelve diode units, 
with their anodes commoned, 
arranged in a circle inside the en- 
velope. This firm also had a new 
14-inch rectangular c.r. tube, the 
CME1402, with 90° deflection angle 
and electrostatic focusing. 


Manufacturers*: Cathodeon hse Ferranti 
(CC, IT, M, R, T); M-O (CC, IT, M, 
PC, R, T); Mullard «Cc, fT, Ve PC, R, T); 
Salford (Q); Siemens Edison Swan (CC, 
IT, a . S20... Go, tt, mM, 


*Abbreviations: CC, cold cathode; IT, in- 
dustrial and transmitting; M, microwave; 
PC, photocells; Q quartz crystals; R, re- 
ceiving; T, cathode-ray tubes. 


Semiconductors. — Many new 
transistors made their appearance 
this year, and outstanding amongst 
them were silicon types capable of 
working at temperatures up to 
150°C. Mullard had three p-n-p 
alloyed junction types. The OC200 
a.f. transistor is similar to the well- 
known OC71 germanium type, with 
a typical current gain of 20. The 
OC201 h.f. type has a cut-off fre- 
quency of greater than 2Mc/s and a 
current gain of 30, while the OC202 
has the high current gain of 50 and 
a cut-off frequency greater than 
4Mc/s. All three are notable for 
their low bottoming point, permit- 
ting operation from voltages as small 
as 1.2V, and their low collector-base 
leakage current of only 10mzA. 

Texas Instruments, exhibiting for 
the first time, displayed a whole 
range of n-p-n grown junction silicon 
transistors. Some of these were 
medium-power types (4 watts collec- 
tor dissipation) suitable for audio or 
servo amplifiers. Higher power types 
will provide an output of 15 watts 
at 100°C in Class-B push-pull cir- 
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cuits, while a grown-diffused tetrode 
can be used in r.f. and i.f. amplifiers 
at frequencies up to 30Mc/s. 

Silicon power rectifiers with dif- 
fused junctions are produced by both 
Texas and Ferranti. As an example 
of the capabilities of these devices, 
Ferranti showed an aircraft rectifier 
containing 36 of their ZR32 diodes 
arranged in a 6-phase half-wave cir- 
cuit which delivers up to 1000 amps 
in a volume of only about 9in x 6in x 
6in. 

Amongst new germanium transis- 

tors Siemens Edison Swan and 
S.T.C. were showing symmetrical 
types intended for switching appli- 
cations. In these the collector and 
emitter are interchangeable in func- 
tion and have identical characteris- 
tics. S.T.C. also had a new range 
of audio and low-frequency transis- 
tors, while G.E.C. displayed some 
medium-power types (600mW dis- 
sipation) with cut-off frequencies of 
750-950kc/s. Incidentally, the 
G.E.C. type GET6 is now outstand- 
ing for its very low noise factor of 
3dB at lkc/s. Last and definitely 
least—in size—are the Mullard 
OC57, OC58 and OCS59 transistors. 
These are intended for hearing aids 
and measure only 0.16in long by 
0.12in in diameter. They have cur- 
rent gains of 50, 70 and 100 respec- 
tively. 
Ferranti (D); G.E.C. (D, 
TR); M-O (D, TR); Mullard (D, TR, TH); 
Newmarket (TR); Salford (D, MR); Sie- 
mens Edison Swan (D, TR); S.T.C. (D, 
MR, TR, TH); Texas (D, TR); Thorn 
(TR); Westinghouse (D, MR). 


*Abbreviations: D, diodes; MR, metal. rec- 
tifiers; TH, 


Manufacturers*: 


thermistors; TR, transistors. 


Materials:—Some interesting 
trends in new uses and improvements 
of existing materials were seen. For 
instance the Technograph stand 
featured developments in the many 
aspects of printed wiring and cir- 
cuits. One of these was the roller 
coating of circuit plate with solder, 
prior to the insertion of components. 
This coating—only 5.10-‘in thick— 
helps to eliminate dry joints. An- 
other item on this stand was a printed 
thermocouple panel on a Terylene 
sheet base. This can be placed in 
intimate contact with a surface under 
investigation, or stacked easily to 
make a thermopile. Parts of the new 
Avo Multi-minor were also shown. 
These use printed cupronickel 
shunts with small “ trimming” bars 
which are cut, during calibration of 
the meter, to give the correct resis- 
tance. 

Aero Research were showing a new 
hardener for use with Araldite “F ” 
resin. This extends considerably the 


temperature at which the electrical 
and mechanical properties of the resin 
are retained, being satisfactory up to 
about 250°C. 

The base of the modern all-glass 
valve has to conform to rigid dimen- 
sional tolerances. Sintered glass 
preforms (Mansol (Great Britain), 
Ltd.) provide a means of satisfying 
these requirements. The glass is 
crushed to a fine powder, mixed with 
a binder and pressed to the shape re- 
quired. After baking at a low tem- 
perature to set the binder the preform 
is strong enough to withstand normal 
handling. When the valve or assem- 
bly has been fitted to the base, the 
whole is fired at a temperature 
sufficient just to fuse the glass. Bases 
produced in this way have great di- 
mensional accuracy and a high resis- 
tance to thermal shock. 

The purity of a magnetic alloy is 
one of the factors limiting its per- 
formance. By melting the constitu- 
ents in a vacuum contamination from 
atmospheric sources is prevented. A 
vacuum-melted alloy—Supermendur 
—was shown by the Telegraph Con- 
struction and Maintenance Company. 
Supermendur . gives a mumax value 
about ten times that for Permendur, 
and it has the high Curie point of 
880°C, making it useful as a magnetic 
alloy at temperatures up to about 
800°C. 

James Neill exhibited resin-bonded 
magnets. These use, as far as is pos- 
sible, mass-produced, highly efficient 
cast magnets to which magnetically 
soft pole pieces are attached with an 
Araldite bonding resin, so overcoming 
the difficulties associated with pro- 
ducing and magnetizing complex 
shapes in the magnetic material itself. 
Shear strengths up to two tons/in’ 
are claimed for this bonding process. 

Swift, Levick have succeeded in 
producing large sections of Columax. 
They quoted the example of a mag- 
net for nuclear resonance experi- 
ments; the system consisted of two 
sets of four quadrant segments of 
Columax forming magnetic discs 14in 
in diameter by l4in thick. This mag- 
net produces a field ten inches in 
diameter in a 1.38in gap with a uni- 
formity of field better than one part 
in 10°. 

Manufacturers*: Aero Research (IM); 4 
American Vulcanized Fibre (IM); Bak 
om, Geo. Bray (CE); B. I. Catlender’s 
(C, W); Clarke (IM, IS, PC); Connollys 
(C Mm W); Cosmocord’ (IM); Creators 
(IM); Darwins (M); Duratube (CW); Ekco 
(IM); Enanlon (IM); English Electric (L); 
Enthoven (S); Ferranti (F); Fine ires 
(W); Formica aM); Fortiphone (C); Heller- 
mann (IM, PC, RP); Henley’s (C, IM, W); 
ees FM ernie By and Materials (IM, 
C); K.L.G. Sparking Plugs (IM); Langley 
pe F. (IM); Linton and Hurst (L); Lion 


Electronic Developments (IM); London 
Electric Wire and Smiths (W); Long and 
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Levell transistor test set TMI shown by Ardente, 


Hambly (1M, RP); Magnetic and Electrical 
Alloys (L, M); Mansol (IM); Marrison and 
Catherall (L, Mica and Micanite Sup- 
plies (IM); ‘Micanite and Insulators (IM); 
Minnesota Mining (IM); Mullard (M, DC, 
F); Multicore (S); Murex (M, RM); My- 
calex (IM); James Neill (M); Permanoid 
(C, IM, W); Plessey (IM, M, CE); Salford 
(DC, M); Scott (L); Shell Chemicals (IM); 
Siemens Edison Swan (IM); Sims Zs W); 
Standard Insulator (RP); 

Steatite (CE), Suflex (IM, Ae Suite ” Levick 
(M); Symons (IM); T.C.C. (PC); Technical 
Ceramics (PE); Technograph (PC); Telcon 
L); Oy eer Construction and Mainten- 

“ , M, RM, W); 

one Mfg. De; Thermo-Plastics (IM); 
phone (IM); Vactite (W); \ emer 5A — 
W); Whiteley (L, M, PC); a= 
*Abbreviations: > cables; Even 
DC, dust cores; F, ferrites; IM, insulating 
materials; L, core faminations and strip; M, 
magnets "and magnetic alloys; PC, printed 
circuits; PE, piezo-electric ceramics; RM, 
refractory metals; RP, rubber parts; S, 
solder; W, bare or covered wires. 

Audio Equipment:—Many items 
were also seen at the Audio Fair and 
are discussed in our report on that 
exhibition, 

Remote control over a short dis- 
tance can be carried out using sound 
generated at a frequency around 
15 kc/s, and a small crystal micro- 
phone insert suitable for such work 
was shown by Cosmocord (the 
MIC41), 

A fully tropicalized turnover mov- 
ing iron cartridge with a high output 
was shown by Goldring. A version 
especially suitable for use with 
transistors will deliver 80uW into a 
1,0002 load. Another new turnover 
variable reluctance cartridge for 
manufacturers also shown by Gold- 
ring has a lateral compliance not less 
than 5x 10-° cm/dyne, the effective 
mass at the sapphire stylus tip being 
2 mgm. 

A v.h.f./f.m. “front-end” for set 
manufacturers shown by Plessey and 
Brayhead is designed around a single 
ECC85 or UCC85 double triode, one 
section being used as a neutralized 
rf. amplifier and the other as a 
mixer-oscillator with if. feedback. 
The high overall gain of 58dB has 
been achieved, 

For use with battery record 
players, a new motor shown by 
E.M.I. consumes 100mA from a 6 to 
9V supply at the designed working 
torque of 4 gm-cm. 78 r.p.m. can 
be reached with a 12-in record in 
only 1 sec. A twin contact centri- 
fugal governor is used. 
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S.T.C. numerical indicator tube. 


For maximum realism the best 
position for the loudspeaker in a 
television receiver is at the front, 
near the picture, particularly if some- 
one is speaking. If the cabinet is 
not to be greatly enlarged this neces- 
sitates an elongated rectangular 
speaker shape. Cone break-up 
tends to occur at a lower frequency 
and with more unpleasant audible 
effects in such elongated speakers, 
and is often due to the stresses set 
up at the corners. In the Richard 
Allan 10X2jgin “slot” rectangular 
speaker these stresses are relieved 
by holes cut in the cone at its 
corners. Cone break up is inhibited 
by the peculiar cross section adopted 
for the cone, which contains a num- 
ber of shallow depressions and pro- 
tuberances. Another way of in- 
hibiting cone break up is to use a 
Marrower apex angle than _ usual. 
This was exemplified in 8X 2jin 
elliptical and rectangular speakers 
shown by Goodmans and Plessey 
respectively. Some space can also 
be saved by reducing the structure 
supporting the speaker cone to its 
absolute minimum, for example, at 
the cone edge. A new range of 
speakers in which this is done was 
shown by Goodmans. 

A new 2}in tweeter using a p.v.c. 
cone to smooth out the response 
through its self-damping was shown 
by E.M.I. An inner aluminium 
portion has been used in loudspeaker 
cones .to inhibit break-up and 
extend the high-frequency response. 
In the E.M.I. standard range of 
elliptical speakers this portion 
extends as far as about one-third of 
the way to the edge. 
Loudspeakers:—Richard 


Electro-Acoustic Industries; 
Reslosound; Repro- 


anufacturers: 
Allens E.M.1.; 
Goodmans; Plessey; 


“ front 


Plessey-Brayhead v.h.f./f.m. 
end.”’ 


ducers and Angier; Rola Celestion; Tru- 
vox; Vitavox; hiteley Electrical. 
Magnetic Tape:—Minnesota Mining and 
Manufacturing Co. 
— and Microphones:—Ardente; Col- 
Cosmocord; Fortiphone; Garrard; 
Goliring: Lustraphone; Simon; Technical 
Ceramics; Vitavox; Walter; Whiteley Elec- 


trical, 

Tape Recorders:—Collaro; Simon; Truvox; 
alter. 

Turntables:—Collaro; Garrard; Goldring. 


Test Equipment:—The compact 
p-n-p and n-p-n transistor tester 
(Type TM1) made by Levell Elec- 
tronics, of Edgware, was shown on 
the Ardente stand as an example of 
the use of their miniature com- 
ponents. Transistor gains (at lkc/s) 
and collector cut-off currents can be 
measured, and also diode forward 
resistances and reverse currents. 
Ranges for measuring a.c, voltage 
and current, d.c. voltage, and resist- 
ance are also provided. A simple 
“go/no-go” transistor gain and 
collector cut-off current tester was 
shown by Parmeko. 

A portable television _ signal 
generator similar to their 405D but 
for 625 lines was shown by Wave- 
forms. Simultaneous vision and 
f.m, sound signals with a constant 
carrier frequency difference of 
5.5Mc/s may be obtained on Bands 
I or III or also over the if, band 
from 31.5 to 40Mc/s. Also shown 
by Waveforms was their model 302, 
a new portable oscilloscope similar 
to their 301 but with a frequency 
response extended down to d.c. 


Manufacturers: British Physical Labora- 
tories; Lion Electronic Developments; 
Measuring Instruments (Pullin); Siemens 
Edison Swan; Taylor; Victoria Instruments; 
Waveforms. 
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Tape Recorder 


a electronic and mechanical features of 
interest are to be found in this Austrian tape recorder, 
which is being imported into this country. Taking 
the electronics first, a transformerless single-ended, 
push-pull output stage can give up to 350mW in the 
32-Q, 4-in internal loudspeaker; two OC308 tran- 
sistors being used. When recording, these same two 
transistors provide the 40kc/s bias and erase supplies 
through a transformer feeding the record/replay 
head and the low-loss ferrite erase head. The bias 
is also rectified to produce the 60-V h.t. supply re- 
quired for the DM71 level indicator. 

The output varies by less than +3dB from &0 to 
9,000 or 4,000c/s at the alternative tape speeds of 
3} or 1jZin/sec respectively. The good contact be- 
tween the tape and the record/replay head implied 
by this high frequency response is obtained without 
the use of a pressure pad. 

The capstan motor is pivoted by two trunnions 
located in either of two pairs of slots in the support- 
ing base. The motor is shifted from one pair to 
the other by linkages attached to the speed change 
control, In this way, either of the two edges of the 
stepped diameter end of the rotating motor shaft 
are made to bear on the capstan flywheel rim. The 
capstan also drives the take-up reel by means of a 
spring belt which slips at the small diameter capstan 
drive shaft, thus giving the required tape tension. 
A revolution counter is driven from the supply reel. 

The other end of the capstan motor shaft drives a 
contact switch centrifu- 
gal speed regulator. This 


THE STUZZI 
MAGNETTE 


9 to 5V. The contact current is very low and long 
contact life is thus ensured. 

Fast forward and rewind of 400ft of tape (up to 
4-in diameter reels can be used) takes about two 
minutes using a separate motor. This is fed from 
the same 9V supply as the capstan motor. Two 
additional 43V supplies in series are used for the 
amplifier and oscillator. Normal flashlamp batteries 
are suitable for all the supplies. Their life will 
generally be about 30 hours or more, so that the 
running costs are about a penny an hour or less. 

An indication of when the amplifier and oscillator 
battery supply is running down is provided by the 
DM71 level indicator which will cease to glow when 
its h.t. supply becomes too low. An electromechanical 
indicator shows when the motor battery supply needs 
replacing. This consists of four white vanes (shaped 
like a cross) which rotate to indicate the current 
through the capstan motor. When this current is 
held correctly by the centrifugal regulator, these 
vanes show in a similarly cross-shaped viewing hole. 
If the battery voltage falls so far that the regulator 
is no longer able to hold the motor current to its 
correct value, these vanes will at first vibrate, and 
later rotate away from the viewing hole. 

The dimensions of this recorder are only 11x 8x 
43-in and its weight is 7 lb (with batteries). It is 
imported into this country by Recording Devices, 
Ltd., 95, Villiers Road, London, N.W.2, and costs 
69 guineas. 


intermittently joins the 
base and collector of an 
OC302 transistor, and 
thus shorts out a 1000 
resistor connected 
between the collector and 
emitter and in series with 
the 9V supply to the 
motor. In this way, the 
average voltage on the 
motor is kept at the re- 
quired level of 5V and 
the speed remains con- 
stant to within 2% as the 
battery supply falls from 


CAPSTAN 
Interior of “‘Magnette’’ show; FLYWHEEL 
ing mechanical tape drive 
arrangements and (inset) the 


complete recorder. DUAL MOUNT 


FOR CAPSTAN MOTOR 


FAST FORWARD & REWIND MOTOR 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents. 


“Hi-Fi” and Stereophony 


THERE seems to be a revival of interest in stereo- 
phonic sound and this brings back the memory of our 
first experiments in the subject in the 1920s. 

Working in conjunction with the late Capt. A. G. D. 
West of the B.B.C. we fitted up one transmission from 
the Opera House, Covent Garden, for stereophonic work. 

The two radiators were 2LO and Daventry. How 
many heard the result, aside from ourselves, I have no 
record, but to our own receiving arrangements it was 
fairly satisfactory. 

Two microphones spaced a foot or so apart were 
fixed on the edge of the stage by the footlights at the 
Opera House and their output ran via two amplifying 
systems to the two transmitters, 

It had previously been noted in earlier non-radiating 
tests with spaced microphones that, when receiving with 
two telephone earpieces, movement to the right or left 
was clearly defined but that in the main the sounds came 
from the back or the top of one’s head. 

I believe it was Mr. W. J. Picken who remarked to 
me on hearing someone walking across the microphone 
room that it sounded as though someone was walking 
over his grave. 

When using two loudspeakers the effect vanished as 
the sounds were, of course, being put artificially in front 
of one. 

However, a new effect was noted during the opera 
transmission. The microphones were, as I stated, placed 
by the footlights and they were between the stage and 
the orchestra. With a soprano singing on the stage and 
the orchestra accompanying her I noted at once that 
with telephone reception she seemed to be in front 
of me, but the orchestra sounded behind. Male voices, 
however, joined the orchestra, so that the effect was 
in some way due to frequency. West and I had many 
discussions as to the reasons for these curious effects. 

Many obstacles of course are in the way of “hi-fi” 
and stereophonic sound for normal house use, particu- 
larly from radio transmissions. Rooms are not. large 
enough and many wives and neighbours object to the 
volume of sound necessary for correct effects. The 
question of sound strength and correct quality was 
pretty thoroughly thrashed out many years ago—after 
Harvey Fletcher had published his monumental work 
on “Speech and Hearing” (Macmillan, 1929), and cor- 
recting devices for all strengths were worked out. 
But then, as now, quality and naturalness were the 
worry of only a very small percentage of the population. 

Nearly everybody in those days, and very probably 
now, was content with the sound of his own loudspeaker 
(listen to some of those baby portables) and, however 
bad it really was, thought it better than his neighbour’s. 

I know that sometimes I was rather startled by the 
sort of sound that was acceptable to musical people. 

On one occasion the late Mr. Percy Pitt, the then well- 
known operatic conductor, came over to my rooms in 
Marconi House to hear some rather lengthy musical 
piece being played at the Opera House. 

At the time I had available only a very bad amplifier 
and loudspeaker, with the result that there was a lot of 
distortion. 

Mr. Pitt opened his musical score and followed care- 
fully the whole programme with a very satisfied air. 
Rather fearfully I apologised for the bad quality, to me 
it was a dreadful blasting effect, but all Mr. Pitt said 
was “Very excellent, couldn’t be better.” To him, 
apparently, as long as the notes were right and he could 
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distinguish the instruments everything was satisfactory. 

In many communications I had both by letter and 
personally with the late Edwin H. Armstrong I urged 
him to put programmes out stereophonically in his f.m. 
system, which was “hi-fi” to a great extent, and shortly 
before his unfortunate death he was starting to do this 
with his newly developed duplex f.m. system. 

This would of course have both simplified trans- 
mission and reception—particularly the latter. 

But I am rather afraid that radio stereophony with its 
duplication of most parts including land lines and radio 
links will not be generally acceptable to the powers. 

The surprisingly commercial success of modern high 
quality gramophone records, however, does give a pos- 
sible field with comparatively simple apparatus. The 
difficulty still remains however that until records are 
produced people will not buy the play-offs and until 
the play-offs are installed there will be no sale for the 
records. 

It has, however, so often been wrongly said that 
something won’t work or succeed, that I am now only 
looking at the difficulties and not trying to prophesy 
failure. The race must go on. 

Southgate, London, N.14. H. J. ROUND. 


Fixed or Free Stereophony 


UNFORTUNATELY the enthusiasm shown by Mr. 
J. R. P. Bridge for “ Free Grid’s” binaural headphones 
is a little premature, since there is a fatal objection to 
the system. 

When listening to music, one is constantly making 
small unconscious movements of the head, and the 
resulting changes in phase and intensity at the two ears 
are accepted as a natural corollary. Similar movements 
have very disconcerting consequences when wearing 
headphones, since the whole orchestra and concert hall 
appear to move also. This may seem a trivial objection, 
but even the most perfect binaural system soon becomes 
tiresomely unnatural as a result. A solution would be 
to sit with one’s head in a clamp, but this rather limits 
the personal mobility which Mr. Bridge thinks desirable! 

However, there is an answer, but only for those to 
whom any degree of complexity is justified in the search 
for perfection. A detection system is required which 
will register every movement of the listener’s head 
relative to some fixed point in the listening room. This 
operates a servo-mechanism which continuously adjusts 
the intensity and time delay of the signals into each 
earphone in accordance with what would obtain in a 
free field, and the direction of the apparent sound 
source remains fixed as a result. 

The cost and inconvenience of providing such a set- 
up for several persons at one ume would be much 
greater than the installation of two conventional loud- 
speakers, so the present stereophonic compromise is 


perhaps best after all. 
London, S.E.24. H. J. F. CRABBE. 


Defining Electronics 


THE May editorial draws attention to the problem of 
defining electronics. 

Electronics seems to me to have three characteristics. 

(1) It is a study of electric circuits. 

(2) Although the inputs and outputs of the circuits 
may be responsive to, or feed into mechanical, optical, 
thermal or other physical apparatus the electronic aspect 
relates to the circuits themselves. 
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(3) The electric currents are considered primarily with 
regard to their information content. This is true of a 
public address system, of a radar installation, of data 
processing, of counting and measuring equipment and 
every other application. Efficiency is considered in terms 
of information lost and of false information (noise) 
introduced. 

Electro-mechanical automatic telephone exchanges do 
not satisfy the second requirement: a simple telephone 
circuit has little circuit to study apart from the electro- 
mechanical devices of microphone and receiver. Valves 
and transistors, the most typical components of elec- 
tronic equipment, often have energy-efficiencies lower 
than those acceptable in power engineering: but they 
enable information to be transferred and distributed 
without the introduction of too much noise. 

Such a definition would remove from the subject the 
use of metal rectifiers for electric traction, and the use 
of valves for the conversion of a.c. to d.c. and vice versa, 
except in so far as they may be controlled by informa- 
tion such as the difference between the actual and the 
desired voltage output. Cannot these be made gifts 
to power engineering, just as the power engineer de- 
veloped the transformer before the electronics engineer 
required it? 


London, S.E.18 N. F. SHEPPARD. 


Licence Reminders 


UNDER the heading “ Bureaucratic ee 
“Free Grid” comments in your May issue on the ‘ 
pertinent request” contained in the annual reminder ‘for 


CLUB 


Barnet.—The inaugural meeting of the Barnet and 
District Radio Club was held on March 25th. Meei- 
ings are to be held on the last Tuesday of each month 
at the headquarters, No. 1374 Squadron, Air Training 
Corps, Gloucester Road, New Barnet. Sec.: E. W. 
Brett (G3LUY), 28 Edward House, Edward Road, New 
Barnet. 


BexleyheathThe North Kent Radio Society is 
planning the formation of an instructional section with 
special instruction for the many “beginners” among 
the Society’s 50 members. The club meets on alternate 
Thursdays at 7.30 at the Congregational Hall, Chapel 
Road. Next meeting on June 12th. Sec.: W. 
Wooderson (G3HKX), 39 Woolwich Road, Bexleyheath. 


Birmingham.—* I. G. Y. Research” is the title of the 
talk to be given to members of the Slade Radio Society 
by D. Ramsden, of the electron physics department of 
Birmingham University, on June 6th. Meetings are 
held on alternate Fridays at 7.45 at the Church House, 
High Street, Erdington. Sec.: C. N. Smart, 110, Wool- 
more Road, Erdington, Birmingham, 23. 


Bradford.—At the June 3rd meeting of the Bradford 
Amateur Radio Society, H. D. Kitchin will speak about 
experimental colour television. The subject to be 
covered at the meeting on the 17th is radio and televi- 
vision interference. Meetings are held on alternate 
Tuesdays at 7.30 at Cambridge House, 66 Little Horton 
Lane,. Bradford. Sec.: D. M. Pratt (G3KEP), 27, 
Woodlands Grove, Cottingley, Bingley. 


Downham.—Ravensbourne Amateur Radio Club now 
holds meetings on alternate Wednesday evenings at 
Durham Hill School, Downham. G. V. Haylock 
(G2DHV), hon. secretary of the British 2-Call Club, 
is chairman of the Ravensbourne _ which operates 
station G3HEV. Sec.: J. Wilshaw, 4, Station Road, 
Bromley, Kent. 


Harlow.—A mobile rally has been arranged by the 
Harlow and District Radio Society for June 22nd at 
Magdalen Laver Village Hall, Nr. Harlow. Station 
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renewal of wireless licences, The wording on reminders 
sent out before April was not, perhaps, in the happiest 
terms and the phrasing of the request is one of 
thousands of forms used in the Post Office which have 
been under consideration over the past year. 

I think that “ Free Grid” will agree that the rephras- 
ing now in use is an improvement. It says “To save 
our bothering you again with reminders, please give the 
reason below IF YOU ARE NOT RENEWING YOUR 
LICENCE, Then kindly re-address this card as over- 
leaf and repost it. You don’t need a stamp.” 

Your correspondent wonders why the Postmaster 
General wants to know the reason for non-renewal. If 
we printed these reasons on the reminder, as he says, 
few would read them, so the reminder would become 
bigger in size, and more costly to print for little purpose. 

In brief the reasons are that the Postmaster General 
has an obligation to see that people do not use wireless 
sets without licences and, indeed, if a check was not 
made an unfair hardship would rest on those of us 
who pay our way. If this check was not made, in part, 
by answers received from reminder cards a tremendous 
number of personal enquiries would be necessary, with 
consequent waste of time and money. When we know 
that people are no longer using sets we can delete their 
names from our records and we can also help those who, 
acting under a misunderstanding, have made themselves 
liable in law. 

London, E.C.1. T. A. O’BRIEN, 
Public Relations Officer, 


General Post Office. 


calls and frequencies are G3ERN (1,980 kc/s) and 
G3JMA (144.8 Mc/s). Sec.: A. T. White, The Chest- 
nuts, Fyefield, Ongar, Essex. 


Ringwood.—The recently formed Ringwood and 
District Radio Club meets every Wednesday and the 
last Friday of each month at 7.0 at 23 Merryweather 
Estate, Ringwood. Sec.: K. Cutler, 19 Pardys Hill, 
Hurn, Christchurch, Hants. 


Stockport-Manchester Rally.—The joint rally of 
the Stockport Radio Society and the South Manchester 
Radio Club mentioned last month has been postponed 
until Sunday, July 13th. It will be held at Capesthorne, 
Cheshire. Particulars from Charles M. Denny (G6DN), 
18 Willoughby Avenue, Didsbury, Manchester, 20. 


Worthing.—Meetings of the Worthing and District 
Amateur Radio Club are held on the second Monday 
of each month at 8.0 at the Adult Education Centre, 
Union Place. Sec.: J. R. Tootill, 113 Kings Road, 
Lancing, Sussex. 


THIS MONTH’S 
EXHIBITIONS AND CONFERENCES 


The address of the organizers or the U.K. representa- 
tives is given in brackets. 


International Conference on Solid State Physics in ee and 
Telecommunications, Brussels, Belgium ........ ie 2- 
(Société Belge de eis . rue de Phillipeville, cine 


Belg: 
Armed Forces Commentevtons’ — +. .yoaqie Association Con- 


vention and Exhibition, bg 5 ton. S.A.-. June 4-6 
(AF.CE.A., 1624 Eye St. fs Wann 6, DC, U.S.A.) 
Inter ti Pp New York, 
PS I Se eR ee Pee une 9-13 


(Rimbach Associates, 845 re Ave., Pittsburgh 12, U.S.A.) 
International Congress and Exhibition of Electronics and Atomic 


i a arr reer Sere June 16-30 
(Agents: Auger and Turner, 40 Gerrard St., London, W.1.) 
French Components Show, Paris, France ........ une 20-26 


(S.N.1.B., 23 rue de Lbeck, Paris 16.) 
Air Transportation Conference, Buffalo, U.S.A. .. June 25-27 
(American I.E.E., 33 W. 39th St, N-¥.18, U.S.A) 
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ELECTRONS 


SOME VITAL STATISTICS 


Bare fact that it took us the last four Wireless 
World months to graduate from the usual over- 
simplified theory of electrical conduction to the more 
sophisticated one favoured by modern science ex- 
plains why elementary books—and some of the not- 
so-elementary—don’t make the attempt. But since 
we have done so, and I hope succeeded, it would 
be a pity not to exploit our achievement by following 
it up. 

Although we ought to know better by now than 
to try to imagine the unimaginable, nevertheless we 
probably have formed a mental picture of the atomic 
structure of a crystalline substance. When a single 
atom occupied the full field of our mental view we 
could see how hazy and unsubstantial it was. But 
a cumulus cloud appears quite solid and clear-cut 
from a distance, and now that we step back far 
enough to take in a multitude of atoms they all look 
remarkably like spheres; not billiard balls again, 


sila 
Fig. |. Energy-level 
diagram for an insula- 
tor, in which the val- 
ency electrons fully 
occupy all the energy 
levels within reach. 


ENERGY 


FILLED 
BAND 


certainly, but perhaps tennis balls—new woolly ones, 
packed closely in three-dimensional array like a 
wholesale export order. Of course we know that 
in spite of appearances they are far from solid really, 
for nearly all their mass is concentrated in the in- 
conceivably small and dense nucleus at the centre; 
the rest is very nearly empty space, its apparent 
cloudiness representing only the whirl of equally 
small electrons. These are not the only ones; each 
atom has a small number of valency electrons, which 
are so loosely attached that they seem to belong to 
the array as a whole rather than to any particular 
atom, and may be pictured as a faint mistiness of 
the spaces between. 

We know that in spite of the apparent vagueness 
of the electrons they are governed by strict rules. 
In each atom they are arranged in a definite energy 
pattern, with no two exactly the same. Those with 
the lowest energies are (on the average) nearest the 
nucleus. The valency electrons, being farthest out, 
have the greatest energies, but not enough to let 
them escape clean away. Instead of being confined 
within very narrow bands like the others, their 
energies are distributed over wide bands made up 
of innumerable levels. But, like the other electrons, 
no more than two (spinning in opposite rotations) 
can be at any one level at the same time. 

There are as many levels in each band as there 
are atoms in the crystal, so if there are two valency 
electrons per atom they fill all the levels in their 
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AND HEAT 


By “CATHODE RAY” 


band. This state of affairs is often shown as in 
Fig. 1, which, let me repeat, is purely an energy 
diagram. All the lower levels, not shown, are 
chock-full with the non-valency electrons. Any 
reasonable e.m.f. applied to the crystal amounts to 
only a very little per atom—insufficient to give any 
electron in the filled band enough energy to excite 
it into the empty band. And because the filled band 
is filled, no electron can rise unless another falls to 
make room, the net rise therefore being always nil. 
So the electrons are not in a position to receive any 
energy from the e.m.f. In other words there is no 
electric current, and the material is classed as an 
insulator—notwithstanding that its valency electrons 
are free to roam around it, at random. As a matter 
of fact, “‘ roam” is perhaps hardly the word; if you 
take the trouble to work out the velocity an electron 
must have to amount to several eV (electron-volts) 
of kinetic energy you will find it is of the order of 
hundreds of miles per second! But on the average 
all movements in any direction are cancelled out by 
equal movements in the opposite direction. 

Fig. 2 shows equivalent diagrams for conductors. 
In (a) there is only one valency electron per atom, 
so only half the places in the band are filled. At 
absolute zero temperature (0°K)—which is what we 
have been assuming so far—they are settled down in 
the lowest-energy places as shown, all ready to 
accept the small amounts of energy represented by 
rises within the band. Such increases of energy 
are manifested by movement towards the positive 
pole. Fig. 2(b) represents a metal such as zinc, 
which has two valency electrons per atom; these fill 
its band, but because the next higher band overlaps 
there are again plenty of vacant levels within reach. 
In our prime material for electrical conductors— 
copper—both conditions exist at the same time, so 
we are not surprised that its conductivity is particu- 
larly good. 

That is as far as we got last time, and you may 
have been wondering why copper—or any other 
conductor—has any resistance at all. You have 
probably learnt that when quite a strong electric 
current is flowing the net speed of the electrons 
composing it is only a small fraction of an inch per 
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Fig. 2. If valency electrons have direct access to vacant 


energy levels for either or both of these reasons, the 
material is a good conductor (i.e., a metal). 
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second. Now to give an electron a speed of 1 mm/ 
sec, say, the e.m.f. required is less than 3 micro- 
micromicro-volts, which suggests negligible resis- 
tance. What is more to the point, no e.m.f. at all 
is needed to maintain this or any other speed once 
it has been started—provided that there are no 
obstructions. 

The elementary explanations tell us that the 
solid metal is full of obstructions—the atoms— 
and the free electrons are continually bumping 
into them, losing the energy the e.m.f. has given 
them, as heat, and having to start all over again, 
so that is why their average speed as a current 
is so small. The awkward thing for this explanation 
is that the atoms are there to be bumped into what- 
ever the temperature, so the resistance should 
be constant. If anything, it should fall as the metal 
is heated, making it expand and so presumably 
relieving the congestion a little. In fact, however, 
the resistance of pure metals begins at or near 
zero at O°K and increases pretty steadily as the 
temperature rises. Authorities try to talk them- 
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Fig. 3. Fermi distribution function plotted for three differ- 
ent temperatures, showing how only the highest-energy 
levels in Figs | and 2 are appreciably disturbed even by 
quite fierce heat. 


selves out of this by saying that to raise the tempera- 
ture of anything means giving it heat—a form of 
energy—and this makes the atoms (by which they 
mean the parts that are not mobile) vibrate. On 
the basis of the picture of resistance previously 
supplied, it is not at all clear why merely vibrating 
should make the atoms obstruct electron flow 100 
times more at 400°K than at 20°K, but that is 
one of the places where the unconvincingness of 
the simple theory made people look for something 
better. 

Wave mechanics is the something better. Unfor- 
tunately, although it accounts for resistance mathe- 
matically, it doesn’t give us a clear mental picture 
of what is going on. That is because it is obliged 
to depart from the idea of electrons as just small 
particles and credit them with a wavelike nature. 
Such waves can be propagated freely through a 
structure which is exactly periodic, such as a perfect 
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crystal at 0°K; in other words, under the influence 
of an e.m.f. the valency electrons can flow through 
the solid without resistance. But when the spacing 
of the atoms is thrown into irregularity by heat 
vibration there is an interference between the 
electron waves and the atoms whereby the electrons 
are continually having to give up the extra energy 
supplied to them by the e.m.f. This energy appears 
as heat, as the cat knows when it makes for the 
electric fire. The dissipation of this heat brings 
the electrons down to lower energy levels, so they 
don’t all get stuck at the top of the band as one 
might have feared on first looking at Fig. 2. The 
irregularity, and hence the resistance, increases 
with temperature; which agrees with experience. 

The resistance of substances that are not good 
conductors falls with temperature, usually very 
steeply. Their resistance, being so great, is hardly 
accounted for at all by the heat vibration of the 
atoms. But of course heat supplies energy to the 
electrons as well. It used to be supposed that the 
electrons in an atom began with no energy at all 
at absolute zero, and all shared the increase as the 
temperature was raised. But this led to conclusions 
at variance with experimental results. Nowadays, 
our energy-level diagrams and Pauli’s principle 
show where the supposition was wrong and why 
the experiments turn out the way they do. 


The Fermi Curve 


Let us begin at O°K, with the valency or “ free” 
electrons distributed in the energy diagram like 
water in a well. Below the surface—which repre- 
sents the highest occupied energy level—all levels 
are completely filled; above it there are no electrons 
at all. This condition is represented by the full 
line in Fig. 3, which shows that up to a certain 
level (marked E,) all the energy levels are 100% 
filled, and above it they are all completely empty. 
Note that although the temperature is zero they 
all have quite considerable energy, for true zero 
energy (as distinct from our arbitrary zero at the 
well’s mouth in previous diagrams) is right below 
the minimum of the scale shown. As regards kinetic 
energy, they are reckoned to start with zero at the 
bottom level, and work up to several eV at the 
surface. 

Now impart a little heat. The nearest unoccupied 
levels are above the surface, so the only electrons 
in a position to receive small gifts of energy are 
those at or near the surface. Those near the bottom 
hardly have a chance, any more than drops of 
water at the bottom of the ocean are likely to spring 
up through the surface when they are gently stirred. 
This condition is represented by the first dotted 
line, which shows that levels just above E, are 
partly filled with electrons drawn from levels just 
below, which are therefore incompletely filled. 
Practically half of those right at the surface are 
raised just above it, but the proportion falls off 
very rapidly as the energy distance from the sur- 
face increases. The chance of an electron being 
raised far does exist, but at low temperatures it 
is very small indeed. It is like the chance of winning 
a big prize with a small stake—only still slimmer. 

At high temperatures the energy is such that a 


(Continued on page 281) 
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few electrons are raised from fairly low levels and 
some are raised well above E,. The number of 
electrons involved in even a small piece of stuff 
js $0 enormous that one is not interested in the 
doings of any particular individuals but only in 
their averages. There is a tendency nowadays, 
fostered by the lay Press, to think of statistics as 
something to do with individuals; but in scientific 
matters they concern only calculations in which 
individuals are ignored. For instance, no one 
can be sure of the result of fairly tossing a coin, 
or even half a dozen; but the result of a million 
throws can be predicted with considerable accuracy. 
That. is because purely random events follow 
statistical laws. 

By making assumptions based on the principles 
we have been studying, two scientists named Fermi 
and Dirac independently calculated how energy 
would on the average be distributed among the 
free electrons in a solid. The result of their effort, 
called Fermi-Dirac statistics, is expressed by 


_ 1 

sek E-E, 

ex {= rt +1 
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where F is the filling factor at energy level E, k 
is Boltzmann’s constant (which we ran into when 
considering the related subject of circuit noise) 
equal to 8.6 x 10 eV/deg, and T is the absolute tem- 
perature (°K). The curves in Fig. 3 were plotted 
from this equation for T = 0, 300° (= 80°F), and 
3,000°. E, is not necessarily at the 8eV level; it 
differs according to the material, but 8eV is typical 
a : metal. Wherever it is, it is called the Fermi 
evel. 

All this may seem to be getting highly involved 
and far from the subject, but actually it concerns it 
very closely, as you will see if you go back to Fig. 1. 
So far as ordinary electric fields are concerned, any 
clear gap between filled and empty band is a com- 
plete barrier, so at O°K the material (if pure) is a 
perfect insulator. But at any other temperature 
some electrons have enough heat energy to take them 
across the gap. If the gap is large and the tempera- 
ture low, the number is fantastically small. Suppose 
the gap is 2eV; then even at 300°K, which is a warm 
summer temperature in Britain, the proportion of 
electrons able to cross it is only 1 in 7.8 x 10*, or 
about 1 per ten million cubic yards of material! 
So it would be no good trying to measure the leakage 
with a Megger! But if the gap were 0.leV the odds 
would shorten startlingly to 1 electron in 9,700, 
which represents considerable conductivity. At 
3,000°F, even the 2eV gap is crossed by 1 in 44,600, 
which would be enough to ru'n it as an insulator 
even if it could stand such a temperature without 
going up in smoke. 

These Fermi-Dirac calculationst agree very well 
with the steep decrease in the resistance of insulators 
and semi-conductors as the temperature is raised. 
Some materials such as diamond remain good 
insulators up to quite high temperatures, and one can 


F 


* “exp x” is a more convenient way of writing e* when x is a 
rather elaborate expression as here. 

t The figures nes given are obtained by calculating the area below 
the appropriate Fermi curve in Fig. 3 above an E level higher than 
Er by the amount of the gap mentioned, in comparison with the total 
area below Er. According to the full theory, the —. bands below 
Ep hold progressively fewer electrons, so the area below Er was cal- 
culated as equivalent to the full width extending only 5eV downwards. 


WIRELESS WoRLD, JUNE 1958 


guess that they have large energy gaps. Pure silicon 
conducts very little at room temperature, but much 
more than a good insulator should, so its gap is 
presumably less. Germanium is a middling conduc- 
tor at room temperature. And tin, of course, conducts 
quite well. Note that all four of these materials are 
elements in the same column of the Periodic Table, 
since all have four valency electrons per atom; 
they were mentioned in order of increasing atomic 
number, and evidently decreasing energy gap. The 
reason why silicon transistors are better than ger- 
manium for working at high temperatures is now 
clear: the energy gap in germanium atoms is narrow 
enough to allow too many uncontrolled electrons to 
cross it with the assistance of heat energy from about 
60°C (333°K) upwards. For comparison with 
Figs. 1 and 2, Fig. 4 is the energy-level diagram for a 
semi-conductor (strictly, as we shall see later, an 
intrinsic semi-conductor); the gap is narrow enough 
to be crossed by an appreciable number of electrons 
with the aid of moderate heat. 

It would be quite wrong to interpret a Fermi 
curve as representing a static situation. Electrons 
that have been given excess energy tend to get 
rid of it again at once—well, after about a hundredth 
of a microsecond—whether that excess was conferred 
by radiation or electron bombardment or heat. A 
little piece of hot stuff left out in the cold cools down. 
The man in the street (provided he didn’t misunder- 
stand altogether the nature of the subject under 


Fig. 4. Energy-band 
diagram for an intrin- 
sic semi-conductor, in 


which the gap is about SAND 
leV or less, so can be 

crossed by a small eed 

proportion of electrons eon 


if they are stimulated 
by heat or other exter- 
nal source of energy. 


discussion) would probably greet such a statement 
with mock incredulity, but would he be able to 
explain why it doesn’t stay hot? Each Fermi curve 
represents a constant temperature, but in order to 
maintain anything at a constant temperature— 
even a very low temperature—it is necessary to keep 
on supplying it with heat to push its electrons up to 
higher energy levels at the same rate as they are 
dropping back. Even an object in a uniformly cold 
room is in a continual state of turmoil, receiving heat 
energy from its surroundings and giving it back. 
Consequently the room is full of heat energy in 
transit—radiated energy—even though by domestic 
standards it would be judged cold. The Fermi curve 
for that temperature shows that most of the energy 
transitions are very small—electron-millivolts rather 
than volts—and by use of the quantum law (E=hf) 
we know that this means the radiation frequencies 
are low; far down in the infra-red. If the room were a 
furnace at a uniform temperature of 3,000°K, 
Fig. 3 shows us that an appreciable number of the 
transitions would be of the order of electron-volts 
and therefore in the visible part of the spectrum. 
Our man in the street would again consider it 
excessively obvious that things in such a furnace 
should be white-hot, but again would he be able to 
explain why? Indeed, it was a great puzzle to 
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Fig. 5. An electron has 
the greatest chance of 
being emitted if the 
N hear i. given to it by 
heat is at right angles 
to the surface, as here. 


scientists up to the turn of the century, for the 
frequency distribution of radiation under the condi- 
tions of heat balance we have been considering 
couldn’t be accounted for by nineteenth-century 
physics. It was, in fact, mainly this difficulty that 
led Planck to break away with his startling quantum 
theory. 

If you are thinking this is going right off our sub- 
ject just as we were getting warm with the mention 
of transistors, you could hardly be more wrong. 
Transistors are all very fine, but we are likely to 
need thermionic valves and cathode-ray tubes 
for quite a while yet. And what use would they be 
without emission? 

It should be clear by now that if the temperature 
is high enough, and the Fermi level not too far 
down the “ well,” an appreciable number of elec- 
trons will get right away from the atoms. That is 
to say they will be released from the material and able 
to soar through space on their own. This is precisely 
what is designed to happen at the surface of a heated 
cathode. What is done with those electrons after 
they have been emitted we all know. We know, too, 
that the emission increases very rapidly with the 
temperature of the emitter—the cathode. Does 
Fermi help us here? Asa TV interviewee would say, 
he does indeed. But a little thought is required. 

One might suppose, for example that all one had 
to do was to use the formula to calculate the propor- 
tion of electrons which receive sufficient extra energy 


oe 


Fig. 6. Showing how steeply the emission of elec- 
trons increases with quite a small rise in tempera- 
ture. This is a theoretical curve; in practice the 
emission is less, but the curve has the same shape. 
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to cross a gap equal to the depth of the Fermj 
surface from the top of the well. (This gap is better 
known in scientific circles as the “ work function,” 
denoted by ¢.) The fallacy is the quite wrong assump- 
tion that the energy given by heat to an electron 
would necessarily give it velocity perpendicular to 
the surface, as in Fig. 5. There is no reason why it 
should aim in this direction more than any other, 
Those moving at an angle to the perpendicular need 
a higher velocity to carry them into the open against 
the potential barrier at the surface. One can picture 
the piece of solid as a level “‘ Dodg’em ” car arena, 
with sloping banks (their height representing ¢) 
all round the boundary. The cars are dashing 
about in all directions, and whenever they reach the 
boundary they are reflected back by the slope. 
But if someone turns up the voltage of the supply 
to the cars (representing heating the solid) some 
of them may get up enough speed to charge right 
up the bank and fly out of the arena. Clearly those 
approaching the bank at right angles are most 
likely to do so. 

To derive from Fermi statistics an equation for 
the number of electrons leaving a surface at tem- 
perature T°K is not so easy as it might look; the 
result known as the Dushman (or sometimes Richard- 
son-Dushman) equation is: 


y= AP 


(or AT?e-4/sT) 
alls 5 

where I is the emission current in amps per sq. cm. 
A is a hold-all for a collection of fundamental 
constants; it is equal to 120. In practice the current 
is less, and is often very much less, because even a 
single layer of impurity atoms at the surface creates 
an additional impediment. The important thing 
to notice is that the exp ¢/kT factor is the same as 
in the original Fermi function (¢ being the gap 
between the Fermi level and outer space), and it is 
this factor that dominates the situation, representing 
such a large change of emission for a small change 
in temperature that T* makes very little difference. 
The work function, ¢, varies from about 1.8eV 
for caesium to 5 for nickel. Tungsten has quite a 
high ¢—about 4.5—so it has to be heated to about 
3,000°K for a useful emission; see Fig. 6. That 
is why tungsten filaments are run white-hot. You 
can see from the equation that if ¢ is halved the 
cathode temperature required is also halved (and 
the power needed to heat the cathode is much more 
than halved), so you may be wondering why tungsten 
is ever chosen. Although many other metals have 
lower ¢, advantage cannot be taken of this because 
they would melt even at the lower temperature 
required for emission. However, certain oxide 
coatings reduce ¢ considerably, and make possible 
the low temperatures at which the cathodes of re- 
ceiving valves are run. But they are too delicate for 
large transmitting valves. 

As we have seen, heat is not the only way of 
imparting energy to electrons. One can do it with 
radiation. Using the by-now-familiar quantum rela- 
tionship between energy and frequency, we can 
easily calculate the lowest frequency the radiation 
must have to provide enough energy to overcome ¢. 
Take tungsten, with its ¢ = 4.5eV. The frequency 
having at least this amount of energy is ¢/h = 4°5 
/(4.13 x 10-15) c/s=1,090 MMc/s. This is well above 
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the highest visible frequency, so ultra-violet radiation 
is needed to extract any electrons from tungsten. 


Other Causes of Emission 


The corresponding figure for caesium is 436 MMc/s, 
which is just about the lowest visible frequency. 
So light of any colour has enough energy to stimulate 
emission from caesium; hence the use of this metal 
for cathode surfaces in photo-cells. 

Radiation having higher frequency than the bare 
minimum ejects the electrons with greater violence. 
You may remember it was the contradiction between 
this fact and the wave theory of light that I quoted 
at the beginning of this series (February issue) as 
an example of the need for the quantum theory. 
Planck introduced that theory mainly on other 
grounds, and it was Einstein who a few years later 
carried it a step farther with the idea that not only 
was radiation confined to quantities which were 
multiples of Af but that it actually consisted of 
what are now called photons. On this theory, 
raising the frequency of a given amount of radiated 
energy means dividing it into fewer but more ener- 
getic photons. 

Although it follows that a photo-emitter will 
respond to radiation of any frequency above the 
minimum, in practice the range is restricted by 
whatever material is used to keep out the air (which 
would obstruct the emitted electrons). Usually it 
is glass, which is opaque to ultra-violet rays: if 
the cell is to be used for them, quartz is substituted. 


Photo-emission is much more complicated than 
the foregoing outline would suggest; in particular, 
even now the authorities maintain a discreet silence 
on exactly how some of the most-used cells work— 
those with compound surfaces, some of which are 
sensitive well into the infra-red. 

Another energy giver is a fast-moving electron, 
and you are probably familiar with secondary emis- 
sion in valves, cathode-ray tubes and electron 
multipliers. Although it is true that electrons begin 
to be knocked out when surfaces are bombarded 
by electrons having approximately the same order 
of energy as that needed to overcome ¢ (say 5eV), 
the whole business is even more complicated than 
photo-emission. For one thing, you hardly expect 
to make a nail fly out of a piece of wood by hammering 
it inwards. But electrons do just that if they are hit 
hard enough. Less intense bombardment will 
extract secondary electrons if it strikes a more glanc- 
ing blow. And there are all the complications due 
to surface impurities—intentional or otherwise. 
So I don’t intend to enlarge on this, or on the fourth 
and last kind of emission—field emission, in which 
electrons are extracted from a metal by the brute 
force of an intense electric field. 

Having raced at a rather undignified pace through 
the applications of electron energy in what may be 
called the glassware branch of electronics, we can 
now—or rather next month—go back to where we 
left off with semi-conductors and take up that story. 
Don’t forget all about Fermi statistics in the mean- 
time. 


U.K. TROPOSPHERIC 


MULTI-CHANNEL tropospheric scatter systems can 
satisfactorily provide a point-to-point transmission of 


Aerial and transmitting building of the tropospheric scatter 
station built by Marconi’s at Start Point. The aerial is 30ft 
in diameter. : 
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SCATTER SYSTEMS 


signals over distances of 200 miles or more as compared 
with the 40-mile average of direct-beam systems. 
Although in some cases it may be more expensive, the 
tropospheric scatter method holds out great possibilities 
over routes where intermediate repeater stations are im- 
practicable, as over desert or long expanses of water. 

For some years now Marconi engineers have had an 
experimental tropospheric scatter system operating be- 
tween Bromley in Essex and Catterick in Yorkshire, 
mainly for analysis of the transmission characteristics and 
to provide data for systems planning. 

A multi-channel radio link has now been inaugurated 
between Start Point, Devon, and Galleywood, Essex, a 
distance of just over 200 miles. This operates on a 
frequency of 858Mc/s and is single-way with the trans- 
mitter situated at Start Point and the receiver at Galley- 
wood. At present the equipment is designed for a maxi- 
mum of 60 simultaneous telephone channels, but later 
television pictures will be. transmitted over the link to 
ascertain whether an acceptable standard of quality can 
be realized. 

The Start Point transmitter employs a water-cooled 
four-cavity klystron developing an output power of 10kW. 
The associated aerial system, a 30-ft diameter paraboloid 
“ dish ” excited by a horn radiator, is mounted with its 
centre 35ft above ground level. This aerial has a gain 
of 36dB over a dipole at 858Mc/s and thus provides an 
effective radiated power of the order of 40 megawatts in 
the direction of maximum intensity. 

The receiving equipment at Galleywood is of the dual 
diversity type no dish aerials each of 30ft 
diameter and spaced 100ft apart. This method does 
much to counteract the effects of rapid fading of the 
signals which is a characteristic of tropospheric scatter 
propagation. 


283 


e gis 


Muirhead facsimile picture tape 


recorder. 


Racal TRA5S5S 60-watt transmitter- 
receiver, showing the simplicity of 


controls. 


Redifon GR400 60-watt transmitter- 
receiver, using a novel form of tran- 


sistorized modulator. 
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THINGS SEEN AT THE INTERNATIONAL EXHIBITION 


AT THE conclusion of last year’s 
first I.E.A. exhibition there was 
general agreement that it had 
fully justified its existence and 
could usefully supplement e!der 
established functions in _ this 
sphere. 

This year the scope of the 
exhibition has been extended, and 
the strong support which has 
been forthcoming from Conti- 
nental and American firms and 
their agents has established its 
international character. Not the 
least welcome difference from last 
year is the significant increase in 
the number of firms exhibiting 
communications equipment, from 
which electronics borrowed many 
of its methods and to which it has 
paid back many new ideas. 


Communications 


Perhaps the most important item 
in this field at the exhibition could 
be reported colloquially in two words 
—“ Fax taped.” 

The tape-recording of facsimile 
picture transmissions might seem to 
be an easy process because the range 
of frequencies handled is no more 
than the normal communications 
audio range. In actual practice the 
difficulties are manifest mainly as 
tape “drop-outs,” wander in play- 
back speed and tape’s terrible twins 
—wow and flutter. 

Muirhead’s facsimile picture re- 
corder registers on standard }in mag- 
netic tape at 74in/sec, the output 
from a facsimile transmitter (rotating 
drum equipment) and enables it to 
be stored until conditions are suitable 
for transmission. To overcome 
“drop-out” and very-low-frequency 
equalization problems the 0 to 3kc/s 
picture information is used to 
frequency-modulate a 5-kc/s carrier, 
deviating it by +4.9kc/s. This is 
recorded on a half-tape-width track, 
the other track carrying a 1000-c/s 
reference tone generated by an in- 
ternal oscillator which is also used 
to drive the capstan motor. On play- 
back the f.m. carrier is subjected to 
a high degree of amplitude limiting, 
which overcomes “drop-out ” prob- 
lems, and the lkc/s reference tone 
is compared with that of the local 
oscillator driving the capstan motor, 


a.f.c. being applied to the oscillator 
to maintain tape speed at its correct 
value. Wow and flutter are taken care 
of by the use of a tape-deck of the 
highest professional quality. Repro- 
duction of the recorded picture was 
in fact, indistinguishable from a 
direct transmission between two con- 
ventional facsimile machines. 

R/T and c.w. transmission and 
receiving equipment was well repre- 
sented. Miniaturization—as in all 
electronics—was a prominent feature. 
One example of this was a 3-watt 
u.h.f. transmitter receiver (D103) on 
the W.S. Electronics stand. The 
D103 is designed for use direct from 
the aircraft 28V main supply, or from 
an independent 24V emergency bat- 
tery. The amplitude-modulated 
crystal-controlled transmitter pro- 
vides two channels within 1Mc/s of 
each other in the 238 to 248Mc/s 
band. Speech clipping is provided 
and the “transmit” side tone is 
taken from a crystal diode detector 
loose-coupled to the aerial socket, 
giving a valuable pre-flight and in- 
flight check of transmitter service- 
ability. 

Another miniature equipment in 
rather a different class was shown by 
Microwave Instruments. This is 
the RT10 transmitter-receiver for 
marine use, providing ten crystal- 
controlled channels (including the 
2.182Mc/s distress frequency) in the 
1.6 to 3.8Mc/s band. Only four 
valves are used in the transmitter 
which obtains its power supplies 
(and provides those for the receiver) 
from a 12 or 24V dic. supply by 
vibrator pack. The receiver has a 
ferrite rod mounted on the top of 
the cabinet for df. and covers 
150kc/s to 4.0Mc/s with a break 
for the if. It uses 1.4V valves and 
can be operated from dry batteries 
when not used with the transmitter. 
The transmitter output claimed is 
seven watts, and the power input is 
about 45 watts. Weight 21lb. Overall 
dimensions 15in x 8Zin x 84in. 

Siemens Edison Swan had on 
show a transistorized telephone car- 
rier system junction unit primarily 
designed for use with multi-channel 
radio links. A master crystal oscil- 
lator running at 16kc/s is the basic 
timing unit for all five channels, con- 
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and Automation 


HELD IN LONDON AT OLYMPIA (16-25 APRIL) 


trolling the frequency of the 4-kc/s 
spaced carriers and the out-of-band 
signalling circuits for each channel. 
The unit is suitable for rack mount- 
ing in the standard 19in rack, and the 
complete five-channel equipment is 
83in high. Power consumption is 
only 74 watts from a.c. mains, or a 
24V d.c. supply. 

Two firms—Racal and Redifon— 
had on show broadly similar trans- 
mittér-receivers. These equipments 
have so many similarities that the 
common features are listed for both 
units. Both give 60W output, single 
sideband suppressed carrier a.m. 
radio telephony or c.w.; provide four 
crystal controlled frequencies in 
the 3 to 12Mc/s band; can be 
matched into a coaxial-line-fed or 
open wire radiator; run from a.c. 
supplies of 100-125V and 200-250V 
at a nominal frequency of 50c/s, and 
consume about 300W whilst trans- 
mitting; use the same output valves 
—Mullard QV06/20 (or the Ameri- 
can equivalent). Even the cubic 
content of the case (within a few per 
cent) is the same. It is only by 
probing deeply into these two equip- 
ments, in fact into the modulator sec- 
tions, that a difference can be found. 

Racal TRA55: This employs the 
“filter” method of single-sideband 
suppressed-carrier generation. In 
this a balanced modulator (push-pull 
to a.f., push-push to r.f.) is used to 
generate a double-sideband sup- 
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PHASE SHIFT 
NETWORK 


AF. A.F. 
input AMPLIFIER 
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Siemens Edison 
Swan transistorized 
carrier junction 
equipment for tele- 
phene radio links. 


pressed carrier signal on a basic fre- 
quency of 1.4Mc/s. This is then 
passed into a crystal filter which at- 
tenuates the unwanted sideband by 
about 50dB. 

The s.s.b. signal so obtained is 
passed to a second balanced modula- 
tor where it is brought to the r.f. re- 
quired by mixing with the output 
from a master crystal oscillator. All 
the crystals on which the transmitted 
frequency depends are kept at con- 
stant temperature in a small oven 
to ensure frequency stability. On 
“receive” the incoming signal is 
amplified at r.f., converted to 1.4- 
Mc/s i. and passed through the 
filter, then into a “product” or 
heterodyne detector (after suitable 
amplification). About 20dB_ of 
speech clipping is provided in the 
modulator af. amplifier and the 
number of controls has been reduced 
to a minimum so that the equipment 
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Block schematic of modulation system used in 


Redifon s.s.b. transmitter-receiver. 
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can be used by non-technical per- 
sonnel. 

Redifon GR400: Here a radical 
departure from the _ well-known 
methods of s.s.b. transmission gener- 
ation occurs (see diag.). The extremes 
of the audio band are limited to 
300 to 3300c/s.' The outputs from 
the first balanced modulators consist 
of two “sidebands” of 0 to 1350c/s 
and 1950 to 4950c/s with a 90° 
phase difference between them. The 
1950 to 4950c/s band is removed 
by an LC filter, leaving the 0 to 
1350c/s band which is passed on to 
a second pair of balanced modula- 
tors, fed from a 463.35kc/s oscil- 
lator. The radio frequency out- 
puts from the second pair of balanced 
modulators are thus lower side bands 
of a 465kc/s carrier (which is never 
generated) containing equal amounts 
of direct and inverted modulation 
(direct and inverted in frequency 


465kc/s LOWER SIDEBAND, 
BOTH CONTAIN EQUAL AMOUNTS 
|_— OF DIRECT & INVERTED SPEECH 


y 46Skc/s 
LOWER SIDEBAND 

CARRIER SUPPRESSED 

(OIRECT SPEECH ONLY) 


/ 


COMBINING | _ 
CIRCUIT 


yo 


4 Y 
60W, 2-10Mc/s 

(UPPER SIDEBAND 
CARRIER SUPPRESSED) 


MIXER PLA. 


spectrum), with a 90° phase separa- 
tion. These outputs are combined 
in such a way that the inverted 
spectrum cancels out, leaving a 465 
kc/s lower sideband suppressed car- 
rier signal. It will be seen that, at 
every stage, if a breakdown or tam- 
pering with preset adjustments 
occurs, the unwanted sideband can- 
not be generated—a carrier is pro- 
duced in the middle of the channel 
in use, and not in another user’s 
channel space. On “receive” the 
modulator chain converts the signal 
back into a.f. information. 

Obviously a modulator of this 
type, with many stages, would use 
a considerable amount of power for 
valve heaters alone, This problem 
is overcome completely by using 
transistors throughout, The af. 
amplifier and output stage, micro- 
phone amplifier and modulator all 
use transistors. (8 of OC71, 5 of 
OC45 and one V15/30P.) A de- 
velopment modulator, using thermi- 
onic valves, consumes about 30W of 
input power—the transistor modu- 
lator in the GR400 consumes only 
one hundredth of this amount— 
roughly $ watt. 


Industrial Electronics 


As automation in industry in- 
creases so does the ingenuity of some 
workers in trying to obtain spuriously 
high counts of work done. This, 
explained Burndept, was the problem 
they had to overcome in designing a 
new press output counter. With 
an optical device oil and dust can 
interrupt the light beam and prevent 
correct operation. So a new method 
of producing a pulse to work the 
counting mechanism had to be found. 

The piece-part is removed from 
the mandrel and blown down a glass 
tube by compressed air. This tube 
passes through a box containing the 
sensing element, which is a coil 
wound round the tube. In the top 
of the box, which can be locked to 
prevent unauthorized tampering, is 
a crystal oscillator, using the coil as 
the second tuned circuit. The oscil- 
lator is operated on the “knee” of 
the valve curve, so that the passage 
of the object through the coil causes 
a large anode current pulse. To pre- 
vent scrap material thrown into the 
tube producing a spurious count this 
pulse is applied to a flip-flop with a 
paralysis time equivalent to the 
minimum interval between two suc- 
cessive articles when the press is 
operating at maximum speed. 

A versatile counter which can also 
be used as a frequency meter, chrono- 
meter, pulse frequency divider and 
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pulse delay generator was shown on 
the Racal stand. Using transistor- 
driven magnetic-core counter circuits, 
it is extremely compact (13in x 9in x 
12in) and displays its results on four 
of the new numerical indicator tubes 
(see page 273). As a totalizer the 
instrument will count up to 9999 then 
reset to zero and carry on in this 
manner indefinitely. Frequency is 
measured by counting cycles over a 
period of time which can be set from 
lImsec to 10 seconds in 1-msec steps. 
Used as a chronometer the equip- 
ment counts units of time between 
“start” and “stop” signals applied 
to it. Any input frequency up to 
10kc/s can be divided by any factor 
from 2 to 10,000. For pulse delay 
purposes the required delay is set up 
on the instrument, the initial pulse 
is applied to the “ start ” terminal and 
after the delay interval an output 
pulse is produced. 

Kelvin-Hughes exhibited what is 
almost a model servo-system on a 
“force/balance” type of aneroid 
pressure-indicating device in which 
the pressure capsules are coupled to 
a pivoted beam and are balanced by 
a spring in tension. The end of this 
beam is used as the moving element 
in a differential transformer. When 
a change in pressure occurs the beam 
is deflected, causing an  out-of- 
balance signal from the transformer, 
which, after passing through a tran- 
sistorized amplifier is used to drive a 
motor geared to a lead screw. The 
balancing spring is attached to this 
screw so that the beam is returned 
to its original position, the angular 
displacement of the lead screw (pro- 
portional to the change of pressure) 


Above: Integrating personal 
dosimeter (‘‘Monitor’’) by 
Radiatron. 


Racal counter/chronometer 
using transistors and mag- 
netic cores. 


giving an indication on a dial geared 
directly to this spindle, or arranged 
as a remote repeater. 

Another item commendable for its 
neatness on the Kelvin-Hughes stand 
was a miniature slip-ring assembly 
primarily designed for carrying leads 
to sensing devices on a rotating 
member. Only ljin long and using 
1 spindle 0.2in in diameter, this slip 
ring assembly provides 22 separate 
contacts capable of withstanding a 
flash-test of 1kV between adjacent 
sections. Other types with a smaller 
diameter spindle and fewer contacts 
are available. 

Thickness gauges using radiation 
sources are well known, but worthy 
of note in this field is a set of three 
gauges produced by Ekco for use 
with their N565 indicator (this is a 
large-scale valve voltmeter using 
“ chopper” technique and providing 
an input impedance of 10'°). In 
each instrument, the radiation pass- 
ing through the specimen impinges 
on a phosphor screen, the scintilla- 
tions being detected by a photomulti- 
plier tube. The tube’s output is 
applied directly to the indicator. 

Between the end of the range of 
materials light enough to be 
measured by « techniques and dense 
enough to be measured by 8 tech- 
niques there is a gap. This gap in 
the nucleonic “ruler ” has now been 
filled by one of the Ekco gauges 
using strontium 90 as a source of B 
radiation to excite Bremsstrahlung 
for use as the measuring radiation, 
allowing the measurement of metal 
films between 0.02in and one inch 
thick. Each of these Ekco gauges in- 

(Continued on page 287) 
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corporates an automatic standard- 
ization feature. Variations in the high 
voltage supply and temperature can 
cause inaccurate results, so, after a 
predetermined interval (usually five 
minutes) operation of the gauge is 
stopped for ten seconds or so, and the 
head is exposed to radiation from a 
standard source. Servo-mechanisms 
then make adjustments to the gauge 
circuits to correct any drift which 
may have occurred. 

Personal safety in the presence of 
radiation is a factor receiving ever- 
increasing attention. A_ personal 
dosimeter giving audible warning 
when the danger level has been 
reached was shown by Radiatron 
under the name “Monitor.” This 
instrument, of German origin, uses 
the current passed by an ionization 
chamber to charge an electrostatic 
relay. When this relay has charged 
to a sufficient potential to close, an 
audible warning is set off. It will 
be seen that an integrating action is 
achieved which sounds a warning 
when the total dose exceeds 30 milli- 
réntgens—the maximum allowable 
weekly dose under the present regu- 
lations. The high voltage for the 
ionization chamber is developed by 
a transistor oscillator and stored on 
a capacitor. The equipment is 
powered by a small rechargeable 
battery, and it is supplied complete 
with a small 8 radiation source for 
calibration and testing. The weight 
is 350 grammes and the measure- 
ments are about 4tin x 23in x l}in 
overall. 

Chemical analysis was represented 
by a wide range of electronic instru- 
ments in which the electronics in 
many cases only amounted to a stan- 
dard detector, like a photocell or 
radiation counter, coupled to a stan- 
dard measuring or indicating instru- 
ment. There were, however, other 
instruments in which electronics 
played a more essential part. A 
nuclear magnetic resonance spectro- 
meter shown by Fairey Aviation was 
one interesting example. Although 
this method of analysis (see May 
issue, p. 219) is now about twelve 
years old, the Fairey spectrometer 
is interesting because it takes the 
form of a very compact bench-type 
instrument designed with an eye to 
incorporation in process control 
systems. Hitherto such apparatus 
has been somewhat bulky and essen- 
tially for laboratory use. The com- 
pactness of the Fairey instrument is 
mainly the result of using a small 
permanent magnet with 4-inch 
diameter poles, a pole gap of 
0.72inch and a field of just under 
4,200 gauss. This is incorporated 
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Fairey nuclear magnetic 
resonance spectrometer. 


Right: Sefram galvanometer 
recorder. 


in the main body of the in- 
strument and samples for 
analysis are inserted through 
an opening in the front con- 
trol panel. The output 
signal, representing the ab- 
sorption which occurs at 
resonance for particular 
atomic nuclei, is displayed 
on a_ separate pen re- 
corder, the chart movement 


of 
which is linked to the magnetic field 


sweep system. In the prototype 
machine on show the resolution of 
the spectrometer was about 5 in 10’ 
but the production model is stated 
to be capable of 1 in 10’. 


Measuring and Test 
Instrements 


Current and Voltage Measuring 
Equipment.—The high possible over- 
load factor of 30,000 in galvano- 
meters with sensitivities as high as 
1.6x10-° uA/mm is a feature of 
several ranges of Sefram instruments 
shown on the French C.O.M.E.F. 
manufacturers society stand and 
imported into this country by Dobbie 
McInnes. An important part of the 
design is the suspension of the coil 
in liquid of the same mean density. 

A galvanometer recorder which 
records on an 8-in-wide paper chart 
the deflections of an external mirror 
galvanometer was also shown by 
Sefram. Called the Photodyne, it is 
essentially a light-spot follower de- 
vice and uses a high-performance 
servo system capable of an accelera- 
tion up to 13ft/sec/sec and a writing 
speed up to 24 inches/sec. The 
light spot movement is followed by 
a differential photoconductive cell 
on a carriage which conveys the 
recording pen and ink reservoir. 
This carriage slides along a rail 
transversely across the paper chart. 


The output from the cell is ampli- 
fied and controls a servo motor 
which drives the carriage in such a 
way that any difference in output 
between the two halves of the cell 
is reduced to zero—in other words 
the photoconductive cell is kept 
centred on the moving light spot. 
By means of this instrument it is 
possible to record voltages down 
to 204V and currents down to 
0.014A at full-scale deflectign. 

In the Racal digital test meter 
SA75 the time taken for a highly 
accurate ramp waveform to reach 
the level of the input voltage is 
crystal counted. The peak ramp 
voltage is also compared with a 
standard, the difference being fed 
back to give the correct rate of rise 
regardless of drifts in the ramp 
circuit component values. 

Two inputs are provided in the 
Metrix E.R.I.C. multi-meter), one, 
with an input resistance of 10"Q, 
providing unit gain impedance con- 
version, is used basically for voltage 
measurements; the other, with a 
very low input resistance and provid- 
ing a current gain of up to 10° times, 
is used basically for current measure- 
ments down to 10—"*A. The output 
impedance is also very low so that 


Agents in U.K. for foreign instruments: 
(A), Aveley Electric, Ltd., 15-16, Ayron 
Rd., Aveley Industrial Estate, South Ocken- 
don, Essex; (L), Livingston Laboratories, 
Ltd., Retcar St., London, N.19; (S), Solar- 
tron Electronic ——- Ltd. (Merchandising 
Division), Queens Rd., Thames itton, 
(W), Wykeham and Co., Ltd., 
t., London, S.W.1. 


Surrey; 


17-19, Cockspur 
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an ordinary milliameter or recorder 
indicator can be used. 

Impedance Bridges.—Measurements 
are made in terms of magnitude and 
phase angle by comparison solely 
with resistances in the Radiometer“ 
GB6. The magnitude is measured 
by equalizing the a.c, voltages across 
the unknown impedance and a 
variable resistor in two of the arms; 
and the phase by equalizing the volt- 
ages across a bridge diagonal and a 
variable fraction of one of the two 
other 5002 arms. 

The British Physical Laboratories 
CB181, working on the principle 
described by Lynch in Proc.I.E.E., 
Part B, for July 1957, measures capa- 
cities at 1Mc/s against changes in a 
standard in a method which is in- 
dependent of strays at either capacity 
terminal. A 100kc/s bridge for 
checking ceramic capacitors accord- 
ing to R.C.S. 133B was also shown 
by B.P.L. (C.B.171). 

Sources and detectors are now 
available for the Wayne-Kerr tapped 
transformer v.h.f. (5-250Mc/s) admit- 
tance bridges, the source outputs 
being compensated for changing 
bridge insertion loss and detector 
sensitivity over the bridges’ ranges. 
Audio and R.F, Oscillators.—Sine 
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Left: Tektronix ‘“) 575 
transistor curve 
tracer. 


Schomand! ‘5) FDI 
controlled frequency meter for 
measurements up to 920Mc’s. 


crystal 


Rohde and Schwarz ‘4) Z-g 
diagraph. 


waves in the very wide range of 
10c/s to 30Mc/s are obtained in the 
Wandel and Goltermann’) MG-64 
using an RC and LC oscillator below 
and above 1Mc/s respectively. An 
example of a number of small-size 
generators with an upper limit of 
about 1Mc/s is the American Wave- 
forms“) 510B for the sine waves. 
Sine or square waves, or square 
pulses as short as 0.25usec at fre- 
quencies from 15c/s to 200kc/s may 
be obtained from the versatile 
Philips GM2314. 

More _ specialized instruments 
shown included the E.M.I. S.R.O. 
2A motorized sweep oscillator source 
for vibration generators covering up 
to any of five decades from lc/s to 
100kc/s; and the Radiometer‘ 
HO12W for measuring sound dis- 
tribution. This latter is a b.f.o. with 
fundamental frequencies at about 
200kc/s producing sine waves up to 
40kc/s which can be frequency 
modulated. The output can be 
“ clicklessly ” disconnected at a speed 
of 600dB/sec for reverberation time 
measurements. 

V.h.f, Signal Generators.—The wide 
range of 10kc/s to 110Mc;/'s is avail- 
able in the Radiometer MS111 
(for a.m.). An output constant 


within +3dB is obtained without any 
continuous level control because 
of the small frequency variation of 
1.2 to 1 in each sub-range. In 
the Airmec 204 (for a.m. or f.m) 
the ranges from 20Mc/s to 320Mc/s 
are cbtained by frequency doubling, 
whereas the range from 1 to 20Mc/s 
is obtained by mixing the 40 to 
80Mc/s output with a fixed fre- 
quency. In the Advance 60 (also 
for a.m. or f.m.) the frequency range 
of 4Mc/s to 230Mc/s is obtained by 
amplification from a  Colpitts 
oscillator. 
Crystal-controlled Decade Genera- 
tors.—Very high accuracies can, of 
course, be achieved in such devices, 
In the Schomandl units a variable 
frequency oscillator is phase locked 
to a single 100kc/s crystal at fre- 
quencies separated by a fixed inter- 
val. Frequencies which are not 
phase locked are obtained using an 
additional continuously tuneable 
oscillator. In the FD3 the funda- 
mental frequency range extends to 
1,000Mc/s and harmonics are usable 
up to 30kMc/s. An unknown fre- 
quency may be measured by mixing 
with the standard, beats being in- 
dicated aurally or by magic eye. 
In the Rohde and Schwarz‘ 
XZB frequencies are obtained at 
intervals of lkc/s from a 100kc/s 
crystal by multiplication, division 
and addition; intermediate frequen- 
cies being obtained using a continu- 
ously tuneable oscillator. The 
fundamental frequency range extends 
up to 30Mc/s and harmonics up to 
the 20th are usable. A meter shows 
the difference between the standard 
and an unknown frequency to an 
accuracy of +2% for differences 
between 10c/s and 300kc/s. The 
order of a harmonic being used may 
be found by measuring the change 
in the frequency difference for a 
known change in the fundamental. 
In the Gertsch*) FM -3 the funda- 
mental range of 20 to 40Mc/s is 
obtained from the harmonics of a 
1Mc/s crystal oscillator and a very 
accurate (+0.02%) 1 to 2M¢c/s 
oscillator. Harmonics up to at least 
the 25th are usable, 
Frequency Response Displays.—A 
mechanically swept b.f.o. transmitter 
and associated receiver are used in 
the Siemens‘? 3K211 to give a plot 
of the frequency response of a net- 
work from 200 to 6,000c/s on a long 
persistence c.r.t. Automatic alternate 
comparison with a standard is also 
possible, and phase differences may 
be revealed by comparison with half 
the complex sum of the standard and 
unknown. The horizontal sweep !s 
obtained directly from the received 
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frequency, so that an external trans- 
mitter can be used at the end of a 
long line. 

A similar type of display of the r.f. 
response is given on an 11X8-in 
crt. in the Rohde and Schwarz 
“Polyskop ”“4), In this case, the 
frequency sweeping and switching 
are obtained from the mains supply. 
The frequency range is 0.5 to 
400Mc/s and the sweep width from 
+0.2 to +50Mc/s. 

Phase and Reflection-coefficient Dis- 
play.—Microwave techniques are ap- 
plied from 30 to 300Mc/s in the 
Rohde and Schwarz‘) Z-g diagraph 
type ZDU. The reflection coefficient 
is found by comparing at an if. of 
10.3Mc/s samples of the power 
(obtained from directional couplers) 
in two lines, one line being termin- 
ated by the unknown impedance and 
the other a standard representing 
unity reflection coefficient. The 
reflection coefficient is shown on a 
circular chart by radial deflection of 
the light spot from a mirror galvano- 
meter. The phase of the reflected 
signal is measured by limiting the 
standard and unknown if. outputs 
and applying them to the opposite 
ends of another line shaped as a 
nearly complete circle. Standing 
waves are produced in this line with 
a minimum position determined by 
the phase angle. This minimum is 
measured by a rotating probe which is 
mechanically coupled to the chart so 
that the light spot then indicates the 
correct phase as an angle. The local 
oscillator follows small variations in 
the input frequency so this need not 
be especially stable. 

Transistor Testers.—Pulses with a 
duty cycle of one in ten are used in 
the Marconi TF1272 to allow non- 
destructive overload current and vol- 
tage measurements to 
be made simultaneously. 
In the new Microcell 
108 a variable fre- 
quency (lkc/s to 
3Mc/s__ oscillator _is 
provided for measure- 
ment of the grounded- 
emitter current gain 
cut-off frequency. 
About the same size as 
and looking rather like 
an ordinary oscilloscope, 
the Tektronix‘) 575 
allows the display from 
zero of literally almost 
amy two transistor 
Parameters against 
variable steps in a third. 
The display may be 
limited by a number 
of alternative load- 
lines 
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Radiometer‘®) 
b.f.o for sound distribu- 
tion and reverberation time measurements. 


Oscilloscopes—An inexpensive 
storage oscilloscope shown by 
Wandel and Goltermann‘®? uses crys- 
talline potassium chloride on a mica 
film backed by a semiconductor 
as the storage screen _ inside 
the cathode-ray tube. The electron 
beam converts potassium ions into 
atoms which form blue colour cen- 
tres which can remain visible for 
days. The trace can be erased within 
20 secs by the heating action of cur- 
rent passed through the semicon- 
ductor. The frequency range is 0 
to 10kc/s. 

A number of Tektronix™ oscillo- 
scopes were shown. The 536 is used 
for tracing the relationship between 
two inputs, and so has no time base. 
The X and Y d.c. amplifiers have a 
rise time of 35musec and a relative 
phase shift of not more than one 
degree at 15Mc/s. The 551 is a 
double beam d.c. oscilloscope with 
the fast rise time of 12musec and 
the wide sweep rate range of 
0.02usec/cm to I12sec/cm. The 
wide variety of triggering arrange- 
ments include an automatic setting 
for signals from 60c/s to 2Mc/s. A 
feature of the 535 is the possibility 
of delaying the sweep from lusec 
to 0.lsec, with a time jitter of less 
than 1 part in 20,000, to examine 
part of a complex signal. 

Oscilloscopes developed especially 
for testing television transmission 
equipment were shown by Faraday 
Electronic Instruments and Marconi. 
In the Marconi TF1277 the time 
base can be triggered by the frame 
sync pulse and delayed to permit 
examination of individual lines. It 
can also be expanded up to 50 times. 
Parts of the waveform away from 
the zero level can be linearly mag- 
nified (windowing) to enable the 
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black level stability to be measured 
to within +1 per cent of peak white. 
Differential facilities enable hum to 
be measured as low as 54dB down on 
the peak signal. Hum on the earthy 
side of unbalanced input signals is 
automatically rejected by the same 
amount; and its effect may be still fur- 
ther reduced by clamping the input 
signal at the black level or sync 
bottom. 

Microwave Equipment.—Wideband 
3cm reflected power display equip- 
ment was shown by the G.E.C. The 
frequency of a “ Carcinotron” back- 
ward wave oscillator is swept using 
the mains supply from 20Mc/s up to 
7,500 to 11,000Mc/s as required; its 
output being stabilized by sampling 
a fraction from a directional coupler 
and feeding it back to the “Car- 
cinotron ” grid. The power reflected 
from the unknown impedance is 
sampled from another coupler. The 
display is calibrated by viewing a 
standard mismatch. Similar equip- 
ment is available in coaxial line for 
the 2,400 to 4,000Mc/s band. 

A comprehensive power and fre- 
quency measuring radar test set 
(SGM122) and high-speed oscillo- 
scope (SGM120/01) were part of a 
very wide range of wideband equip- 
ment for 3cm shown by Philips. 


Computers 


Digital input/output mechanisms 
were represented by two new 
developments—a punched paper tape 
reader by Metrovick and a fast serial 
print-out machine by Hollerith. The 
Metrovick tape reader uses photo- 
transistors for sensing the rows of 
holes across 5-channel paper tape 
and operates at speeds up to 250 
rows per second. It has a novel type 


Metrovick punched paper tape reader. 
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Plug-in d.c. amplifier from Short analogue 
computer. 


of drive mechanism based on con- 
tinuously rotating rollers and brake 
blocks, controlled by a moving-coil 
actuator. This actuator is in turn 
controlled through a transistor ampli- 
fier from the sprocket holes on the 
tape and from “read” pulses from 
the computer. 

In the Hollerith experimental 
print-out mechanism the letters or 
numbers are formed in sequence on 
a narrow moving paper tape by 
means of electromagnetically- 
operated styli, each of which makes 
a dot through inked ribbon at a par- 
ticular place in a rectangular frame. 
There are 35 styli in 7 x 5 formation, 
and by selecting suitable combina- 
tions of these any characters can be 
built up from the patterns of dots. 
The selection for particular charac- 
ters is done electronically by a 
selenium-diode coding matrix, which 
sends signals to thyratrons operating 
the styli electromagnets. Each stylus 
can be operated in 3 milliseconds, 
and a printing speed of 160 charac- 
ters per second is possible. The 
paper tape moves at up to 20 inches 
per second. 

A digital differential analyser 
shown by the Royal Aircraft Estab- 
lishment is intended to be used for 
simulation work on control systems 
in the same way as an analogue com- 
puter, but has the greater accuracy of 
a digital machine. It also makes 
possible the precise repetition of re- 
sults. The basic element is a device 
which performs approximate integra- 
tion by finite differences—roughly 
analogous to the principle of totalling 
squares On graph paper underneath 
acurve. Several such integrators are 
required for solving differential 
equations, and each integrator has 
storage registers associated with it 
for holding the running totals of 
increments which occur in the pro- 
cess. There is, however, only 4 
single computing circuit, which is 
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used in turn by the integrators 
as it would be too expensive 
to provide one for each. Be- 
cause all the quantities are 
handled as pulse counts the 
digital differential analyser can 
generate functions of any 
variable and not merely func- 
tions of time as in the time- 
dependent analogue machine. 
The example on show was 
actually a slow computer using 
electromechanical relays, but it 
demonstrated the principle of 
a fast electronic version being 
built by R.A.E. 

Analogue computing equip- 
ments are tending towards 
greater simplicity and cheap- 
ness to cater for the growing market 
of educational establishments and 
small firms who cannot afford large 
and expensive general-purpose com- 
puters. Firms are beginning to 
realize, in fact, that there is no 
point in trying to produce a truly 
general-purpose machine since most 
users’ requirements are specialized 
or restricted to a certain field. The 
tendency, therefore, has been to 
manufacture either small desk-type 
machines of limited capabilities or 
separate computing elements from 
which complete equipments can be 
assembled on the “ build-it-yourself ” 
principle. Both Elliott and Short 
Brothers were showing desk-type d.c. 
analogue machines, the first with ten 
operational amplifiers and the second 
with four, while Solartron displayed 
a whole range of computing units, in- 
cluding d.c. amplifiers, linear and 
non-linear computing elements, mul- 
tipliers, function generators, power 
and reference supplies, digital volt- 
meters and control and patch panels. 
Newcomers to the field are Airmec, 
who showed a console-type machine 
intended for the same market, and 
E.M.I., whose bench-size computer 
is based on experience gained with 
control-system simulators for guided 
weapons. Printed circuits were a 
common feature of practically all the 
machines on show, and the system of 
making d.c. amplifiers as flat plug-in 
units, like books in a bookshelf, has 
become almost universal. 


Materials and Components 


The good electrical properties of 
some organic polymers (poly- 
ethylene, polystyrene, etc.) make 
them almost indispensible in modern 
electronics apart from their myriad 
other uses. All these polymers have, 
however, an outstanding disad- 
vantage—they melt or become soft 
enough to “creep” at relatively low 


temperatures. Improvements have 
been made in the case of polythene 
by lengthening the molecule, but 
only to the extent that polythene is 
now available which will withstand 
a temperature of about 100°C with- 
out deterioration. The polymer type 
of insulant obviously has many 
advantages from the manufacturing 
point of view and a polymer which 
possesses reasonable electrical 
properties up to 500°C or so is a 
very valuable material indeed. 

Phosphorus - nitrogen polymers 
with a volume resisivity of 10° ohm- 
cm at 450°C and a permittivity of 
7.0 at Mc/s and 25°C were shown 
by the Royal Radar Establishment, 
Malvern, on the Ministry of Supply 
stand. 

These inorganic compounds fall 
into two main groups—cyclic 
polymers of phosphonitrillic chloride 
and linear types. Most of these 
polymers have limiting temperatures 
in the range 500°C to 800°C. A 
typical linear polymer starts its life 
as phosphoryl chloride (POCI,). This 
is converted to magnesium diamido- 
phosphate, which, when heated to 
600°C, polymerises, forming mag- 
nesium polyphosphate. Sodium 
diamidophosphate polymerises dur- 
ing a vacuum-drying process at 
200°C. (This work was carried out 
by the Plessey Co., Ltd., under con- 
tract to R.R.E., Malvern.) 

James A. Jobling were showing 
pressed glass preforms under the 
name “Multiform” and _ metallic 
oxide film resistors to RCS (pro- 
visional) 114. The technique of 
making glass preforms is mentioned 
in the review of the R.E.C.M.F. ex- 
hibition—it is sufficient to say here 
that they have many advantages 
over moulded glass shapes when 
used as bases and electrode supports 
for valves and cathode-ray tubes. 
The metallic oxide film resistors are 
made by coating a tin compound on 
to a “ Pyrex” brand glass rod. This 
coating is fused into the glass sur- 
face forming a stannic oxide resist- 
ance element and a spiral cut is made 
in the fused surface until the re- 
quired resistance value is obtained. 
Heavily silver-plated brass end caps 
are fitted and fired to silver bands on 
the end of the element, and the 
whole is coated with a moisture- 
resistant silicone varnish and baked. 
The noise level is comparable with a 
wire-wound resistor and long-term 
stability and initial accuracy are 
good. 

Jobling are also producing 4 
special dielectric glass for capacitors 
required to work at high tempera- 
tures. 
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RECENT TRENDS 


DEMONSTRATIONS of two- 
channel stereophonic records using 
the 45/45 system were the main 
feature of this year’s fair. The 
quality of reproduction was very 
variable, both as regards the stereo- 
phonic definition achieved and 
the distortions in each individual 
channel. 


Pickups—Most manufacturers were 
showing new models for stereo- 
phonic records, though often only in 
a prototype form. These were usu- 
ally designed to play 45/45 records 
directly, instead of using a vertical/ 
lateral pickup and adding and sub- 
tracting the two outputs to convert 
them to the outputs which would be 
obtained with a similar 45/45 pickup. 

A design method for stereo pick- 
ups, which can be used with all types 
of transducer, is to couple the stylus 
to the two transducers by two links 
which can swing at right angles to 
their length. These links are 
positioned at right angles to each 
other and parallel to the two record 
modulation directions. Modulation in 
one of the two directions should then 
move only one transducer owing 
to the transverse freedom of the 
connecting link to the other trans- 
ducer. This method was used in the 
Cosmocord and Burne-Jones crystal 


CQ Q-flex loudspeaker with flexing 
walls. 
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pickups, and also the Westrex 
moving-coil pickup. 

For variable reluctance stereo 
pickups an alternative design 
method is possible. If the two 
magnet gap systems are at right 
angles and parallel to the two 
modulation directions, the moving- 
iron elements may be _ directly 
joined to the stylus. Modulation in 
one of the two directions will then 
alter the length in only one of the 
gap systems since the moving-iron 
element in the other gap system 
moves at right angles to the gap 
length. This method was used in 
the Tannoy and Goldring pickups. 

A somewhat similar method is pos- 
sible with moving-coil pickups where 
the two magnetic fields in which the 
two coils move are at right angles to 
each other. In this case, modulation 
in one of the two directions moves 
one coil at right angles to the 
magnetic field (inducing an output 
voltage), and moves the other coil 
parallel to the magnetic field (which 
does not produce any output). 

The Tan II version of the Burne- 
Jones arm uses new point contact 
bearings. The pedestal mounting 
for the two fixed pivots has also been 
modified so that the maximum track- 
ing weight now occurs at the inner- 
most grooves where the recorded 
accelerations are generally greatest. 
The small change in tracking weight 
as the pickup moves across the record 
arises because the vertical moment of 
the arm and head about the suspen- 
sion alters owing to the relative 
movement of the two linked rods. 


Loudspeakers — A uniform polar 
response in a horizontal plane was 


IN SOUND REPRODUCTION 


Thorens TD 124 record player 
(shown by Lowther). Top view 
(left) with turntable removed 
and (below) underside. 


generally favoured 
reproduction. 

A reduction of the space or at least 
the floor area taken up by a loud- 
speaker is desirable if two are being 
used as in stereophony. If the cabinet 
is made taller its volume need not 
be decreased so much. This latter 
approach was adopted by Whiteley in 
their new square column speaker with 
four reflex ports at the bottom. In 
this system the speaker faces up to- 
wards a diffuser. An example of the 
more usual overall reduction in 
cabinet dimensions was a very small 
resistively-loaded _ reflex cabinet 
shown by Pamphonic. 

Cabinet vibration is generally con- 
sidered a serious disadvantage in a 
loudspeaker system. It is, however, 
deliberately used in the CQ Q-flex 
(shown outside the fair) to give in- 
creased radiation and sound source 
size at low frequencies. This, it is 
claimed, gives greater loading on the 
speaker and acoustic damping. An 
asymmetrical cabinet is used as its 


for stereophonic 


structural resonances are more 
numerous. The 9XS5-in elliptical 
speaker and two 4-in diameter 


tweeters radiate upwards on to an 
adjustable diffuser. 


Turntables and Records—There are 
several unusual features in the Swiss 
Thorens TD124 turntable shown by 
Lowther. The four-speed stepped 
pulley is not on the motor shaft but 
driven from it by a rubber belt. This 
further reduces motor vibrations 
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which might otherwise be trans- 
ferred via the stepped pulley and 
rubber idler wheel to the turntable. 
The turntable is an 114-lb cast-iron 
main flywheel which is covered by an 
aluminium top. This top can be 
raised and stopped to change the 
record while the iron turntable con- 
tinues to rotate underneath. The 
weight of the iron turntable being 
much greater than that of the top, 
the correct speed is reached almost 
immediately the top is lowered again. 
A magnetic eddy current break can 
give speed variations of up to +3%. 
The braking action is varied by a 
movable iron vane. Major changes 
of speed can be obtained by adjusting 
the magnet position. 

There are a number of useful test 
frequencies on an American Sound 
Corporation record now being 
pressed in this country for distribu- 
tion by the Gramophone Record 
Review. For example, a repeated 
glide tone from 300 to 20 c/s with 
markers every 50 c/s is designed for 
locating panel resonances and adjust- 
ing ports in loudspeaker reflex 
cabinets. A maximum-level glide 
tone from 20 kc/s to 20 c/s is useful 
for finding pickup resonances; where- 
as a normal-level glide tone from 
15 kc/s to 20 c/s can be used to 
match loudspeakers in multi-speaker 
systems and also to locate any reson- 
ances in them. Residual noise can 
be checked from a 1,000-c/s tone re- 
corded at 0.007 cm/sec. The advice 
given of using the record at dealers to 
reveal faults in equipment being con- 
sidered for purchase is likely to lead 
to many surprises. 


Tape Recorders and Accessories— 
In .an exhibition where probably 
most of the visitors are not pro- 
fessionally engaged in sound record- 
ing, it is surprising how many mixers 
are shown. 


New models were ex- 


hibited by Associated Electronic 
Engineers (Astronic), Spectone, 
Grundig and Lustraphone, the last 
being a transistor model. 

A one-inch diameter cathode-ray 
tube is used to provide indication of 
the peak recording level and also 
the bias and erase voltages in the 
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Part of interior of the Simon SP/4 tape recorder showing anti-vibration mounting 


of low level valve stages. 


Audiomaster Tape Adaptor. A push- 
pull oscillator is used. Owing to 
the cancellation of even harmonic 
distortion, such oscillators produce 
an almost pure a.c. signal with very 
little d.c. component, and thus re- 
duce the noise level on the tape. 
The use of such oscillators in tape 
recording is becoming more popular, 
even to some extent in relatively in- 
expensive models such as the Sono- 
mag 46 (which uses the latest Motek 
deck). This model also illustrates 
another trend in the tape recorders 
shown; the provision ‘of 1% in/sec 
as the slowest of three speeds. 

In the new Telefunken 65X 
series (demonstrated near the fair 
by Welmec), the response is claimed 
to be only 4dB down at 8000 and 
14,000 c/s for tape speeds of 1% and 
33 in/sec respectively. The braking 
action on these recorders is suffici- 
ently gentle to permit the use of tape 
of half the standard thickness. 1,200 


Left: Pamphonic 3000 stereo- 
phonic combined amplifier 
and pre-amplifier. 


Below: Audiomaster tape 
oscillator, recording com- 
pensation and level indicat- 
ing unit. 


ft of such tape is accommodated on 
the 5-in diameter reels available. 

A new high-quality tape recorder 
shown by Simon has a push-pull 
oscillator. The bass and treble tone 
controls can be used either while 
recording or replaying. Independent 
mixing is possible from three inputs, 
one of these being for a 30-ohm 
microphone. The revolution counter 
is actuated by the rotation of one of 
the two tape guides, rather than more 
usually by the rotation of one of the 
spools. Thus the indication of the 
length of tape traversed is given 
directly. 

If an in-line stereophonic tape 
head is to be used for the reproduc- 
tion of standard dual-track, single- 
channel recordings, the crosstalk re- 
quirements are much more stringent 
than for stereophonic recordings. 
This is because with such single 
channels the other tape track will 
probably be recorded with quite 
different and possibly higher-level 
material. The low crosstalk figure 
of 50dB quoted for the Reflecto- 
graph head (now manufactured by 
Multimusic) suggests that this, in 
fact, could also be used for such 
single channels. 


Pre-amplifiers and Amplifiers—A 
number of two-channel amplifiers for 
stereophony were already shown at 
last year’s exhibitions. The only 
essential differences from two separ- 
ate units lie, of course, in the control 
ganging, channel switching and 
balancing arrangements. The chan- 
nel balancing control seems to be 
generally placed at the front where 
it provides yet another knob to be 
mismanaged by the unskilled. An 
exception was noticed in the 
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Astronic Al434 where the adjust- 
ment range was +6dB. A similar 
range was‘ provided in most other 
models, though in some cases it was 
infinite. While an infinite adjust- 
ment caters for the use of amplifiers 
or loudspeakers of widely differing 
sensitivities in the two channels, the 
fine adjustments of a few dB which 
are required for units of nominally 
the same sensitivity are then more 
difficult to make, and dissimilar units 
could be allowed for by a large fixed 
and small variable adjustment. 

Useful two-channel switching 
arrangements, seen for example in 
the Dulci pre-amplifier, allow selec- 
tion of either channel (possibly to be 
fed to both loudspeakers); or the 


addition of both channels, which 
would be required for playing ordin- 
ary single channel records with a 
45/45 two-channel pickup. Two 
other useful switches on the Pam- 
phonic 3000 allow the phase of one 
of the channels to be reversed with 
respect to the other, or alternatively 
the two channels to be interchanged. 
Thus two likely mistakes in connect- 
ing units together can be corrected 
with a minimum of difficulty. 

The amount of data supplied on 
the various exhibits was if anything 
even more variable than usual. For 
example, we collected a tape-recorder 
leaflet which did not even give the 
possible tape speeds. On the other 
hand, ‘the data given on the very 


comprehensive new Astronic Al432 
control unit include graphs of the 
frequency responses given by the 
various controls, signal-to-noise 
ratios even for the highest sensitivity 
inputs, and the required input and 
output voltages and impedances. 
These last data are of course very 
important for considering the inter- 
connection of different units. 

The ear of course must be the 
final judge, but as usual the crowds 
almost completely prevented any re- 
laxed listening. Relaxed viewing 
was, however, quite possible owing 
to the welcome continuation (not a 
new trend!) of the use of programme 
sellers who were very “easy on the 
eye”. 


SELECTIVE PAGING 


Radio System Using Amplitude and Frequency Modulation 


A NOVEL u.h.f. paging system by 
means of which people in any part 
of a building having one of the 
special receivers can be called 
individually and confidentially has 
been introduced by the Page Boy 
Company, a division of Cotterill- 
Ginn, Ltd., 13, Suffolk Street, Lon- 
don, S.W.1. As the block schematic 
diagram shows, the installation con- 
sists of four items; i.e., radiator 
supply unit, modulator, r.f. unit and 
pocket receiver. One or more 
modulators can be included to 
enable selected executives of 
the company or organization to 
call personally individual mem- 
bers of the staff. 

Radiation takes place on a 
frequency of 465Mc/s, the u.h.f. 
carrier being amplitude modu- 
lated by a supersonic frequency 
which in turn is frequency 
modulated by a calling tone or 
by speech. The number of MAINS 
independent receivers in the 
system is governed by. the pro- 
duct of the number of a.f. call- 
ing tones employed and the 
number of supersonic coding 
frequencies in the range 25kc/s 
to 50kc/s that can be used. 
The maximum number with the 
present equipment is 144, pro- 
vided by 24 coding frequencies 
and 6 calling tones. 

The r.f. units are simple, self- 
oscillating, push-pull stages 
with h.t. rectifiers and the oscil- 
lators are normally held quies- 
cent by a large negative grid 
bias. Application of the super- 
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sonic modulation cancels the bias on 
positive peaks and pulses of r.f. are 
radiated on which is superimposed 
either the selective calling tone or 
speech. The effective range is stated 
to be 40 to 50 yds. 

Pocket receivers, which measure 
only 53x23xlin, employ printed 
circuits and transistors. The signal 
is received on a broadly-tuned aerial 
system and the sub-carrier is ex- 
tracted by a silicon crystal detector. 
All the circuits, except the aerial, 
therefore have to deal only with the 


supersonic sub-carrier, the a.f. call- 
ing tone or the modulation. Some 
idea of the receiver layout can be 
gleaned from the block diagram. 

A novel feature of the receiver is 
that the incoming calling tone is 
used to trip a quiescent audio oscil- 
lator, which provides the actual cal- 
ling tone. 

The receiver is powered by four 
“Deac” (nickel-cadmium) accumu- 
lator cells and when the receiver is 
not in use this battery is charged 
via a built-in germanium diode. 


Block schematic diagram of the Page Boy selective calling system. 
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3.—Impedance Measurements 


By F. R. W. STRAFFORD*, M.I.E.E. 


tin previous parts have shown that accurate and 
consistent measurement of aerial gain and direc- 
tivity required an extensive site substantially free 
from reflections. The measurement of aerial 
impedance, and mismatch effects involving the 
feeder, does not require such onerous conditions 
and a smaller site, and the presence of reflecting 
objects, can, within certain tolerances, be per- 
mitted. 

At television frequencies a simple and highly 
efficient aerial is the dipole (Fig. 10). The equiva- 
lent circuit (Fig. 10(b)) is a series combination of 
L, C and R. In the conventional receiver tuned 
circuit these parameters are substantially independent 
of frequency. Hence, a single measurement of the 
magnitude of each enables us to plot the impedance 


L 
6x C : ’ 
ae Fig. 10. The equiva 
y lent circuit of a half 


y wave dipole (a) is 
shown in (b). 


(@) (b) 


curve on the basis of simple calculation, and from 
this curve predict the effective bandwidth available 
for handling a desired range of signal frequencies. 
The dipole, on the other hand, displays marked 
variations of R (its radiation resistance) both as 
regards variation with frequency and with height 
above ground. The effect of the latter may also 
include the effect of neighbouring conducting, or 
partly conducting, obstacles such as buildings and 
personnel. If the aerial is erected about one wave- 
length above ground, and two or three wavelengths 
from reflecting objects, the terminal impedance 
measured between x and y (Fig. 10(a)) will be 
largely unaffected by these factors. But measure- 
ment of the dipole terminal impedance cannot be 
made without connection to the measuring apparatus, 
and this must be made through a length of low-loss 
feeder. This brings us to consider whether there is 
any point, other than academic, in measuring the 
terminal impedance because the feeder is always a 
practical requirement and in any event exercises 
a greater influence upon the actual impedance as 
viewed by the receiver input (or transmitter output) 
than the normal variations inherent in the aerial. 

The general problem is shown in Fig. 11 where the 
aerial terminal impedance Z appears at the far end 
of a feeder of characteristic impedance Z, and 


* Consulting radio and electronics engineer. 
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Measuring TV Aerial Performance 


(Concluded from page 123 of March issue) 


length x. The magnitude of the input impedance, 
Z;, may be obtained from classical transmission-line 
theory and is given by the somewhat complicated 
expression:— 


Z; 


_ Z{Z+Z,tan h Px) 
~ Zj+Z—tan h Px 
where P=a+yjb, a is the term due to the resistive 


losses of the feeder, and b is equal tow" : 
Providing that the feeder losses are low, say not 


more than 1dB, the expression may be simplified 
to:— 


. : a 
It is more convenient to put —— in its angular form? 


for as x is varied @ varies from 0 to 360 degrees. 
So the expression to be studied is:— 


z= Z(Z+jZ, tan @) 
‘  Z,+jZ tan 0 
This is a most fascinating expression and the 


reader may wish to interest himself in evaluating 
Z; for the following conditions:— Z=0, Z=a, 


3n 


7 
6=0, —,—, — and 2z. 
“— 2 2 
Particular interest resides in the conditions when 


: , 2n—1 
6 is respectively ™ 4 = and — . This corresponds 


to lengths, x, of feeder of odd quarter wavelengths, 


x 
2 > Zo 


E i } 2 Jz=Rex 


Fig. 11. Aerial feeder of characteristic impedance Z, terminated 
in an impedance Z. 


or even multiples of half wavelengths. The following 
very interesting results are obtained: 


Odd quarter wavelengths of feeder:— 


BS 2 
OE Sir ndieanccinneenenaekesweuks 1 
Zi=F (11) 
Even half wavelengths of feeder:— 
Ma OMS ctavars auesare pieere tare pes hd os tiers Oe (12) 


In the former case the influence of the characteristic 
impedance, Z,, of the feeder is most marked, while 
in the half-wave multiple condition the feeder has 
no effect whatever on the input impedance. Use is 
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made of these two unique properties of the feeder. 
A quarter-wave feeder may be used deliberately 
to transform, or match, an aerial to its main feeder. 
For example (from equation (11)), if the characteristic 
impedance of the main feeder is Z,;, and that of the 
aerial is Z, then the impedance, Z,, of a quarter- 
wave section to give perfect matching is given by 


PR = / ZZ. 

On the other hand, if the terminal impedance of 
the aerial is desired, the influence of the connecting 
feeder may be removed completely if it is one or 
more wavelengths long. If the terminal impedance 
is to be measured over a range of frequencies it is 
a tedious matter to cut the feeder to the correct 
length for each frequency. It is, of course, possible 
to calculate the terminal impedance, Z, from equa- 
tion (10) but this is even more tedious. 

Fortunately, a very elegant graphical method 


x0" And LOAD 


Fig. 12. Terminal im- 
pedance of a dipole 
plotted on Smith chart 
with impedance and 
reactance normalized to 
75 ohms. 
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exists‘ whereby the impedance may be corrected 
for the length of feeder. That is to say, if Z, is 
measured and the length of the line is known, the 
terminal value of Z may be obtained at a glance. 
The length of the line is, of course, not the physical 
length, but the electrical length which depends upon 
the type and amount of dielectric between the 
conductors. The electrical length is obtained by 
dividing the physical length by the square root of the 
effective dielectric constant of the insulator. The 
graphical method also permits the inclusion of the 
feeder loss to give greater accuracy. 

It is beyond the scope of this article to try to 
explain the theory of the construction of the chart 
of which an example is shown in Fig. 12. In this 
chart the circles whose centres lie on the resistive 
component axis correspond to constant values of 
resistance, and the arcs of circles whose centres lie 
on an axis perpendicular to the resistance axis 
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Fig. 14. Frequency/standing-wave ratio characteristics on Band 
I11 of (a) plain dipole, (b) folded dipole. 


correspond to constant values of reactance, positive 
or negative. Thus the chart covers all values of 
impedance from zero to infinity and the position of 
a point corresponding to any given complex im- 
pedance may be found from the intersection of the 
resistance and reactance co-ordinates corresponding 
to the resistive and reactive components of the 
unknown impedance. The reader whose work 
entails much measurement of this kind will know 
how useful the Smith chart is. Also, how very 
difficult to explain to the uninitiated! A typical 
plot of the terminal impedance of a dipole is included 
in Fig. 12. 

The characteristics were measured through a 
length of 75-ohm coaxial feeder and corrected for 
its effect at each frequency so that the true terminal 
impedance of the aerial was measured. The chart 
is normalized with respect to the feeder impedance 
so that each value must be multiplied by 75 ohms 
to obtain the resistance or reactance. For example, 
at 56Mc/s the dipole is resonant, the reactance is 
zero and the resistance 67.5 ohms. At 51Mc/s the 
reactance is 71 ohms (negative), and the resistance 
30 ohms. 

The need for measurement of aerial impedance 
is chiefly, if not wholly, concerned in practice with 
determining the loss of signal transfer due to the 
mismatch between the aerial and feeder impedances. 
Irrespective of the feeder length this mismatch 
loss may be determined by measuring Z; on appara- 
tus which gives the resistive and reactive components 
separately. If the terminal impedance of the aerial 
is not resistive, or not equal to the characteristic 
impedance of the feeder, a standing wave of voltage 
is set up by reflection. The reflection coefficient, 
K, which varies between zero and unity is related 
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to the standing-wave ratio, o, by the expression:— 


_ 14+K ! 
a ay (13) 

The value of the reflection coefficient can be 
calculated from the known value of the feeder 
impedance, Z,, and the measured input impedance, 
Z;. It is much more desirable, however, to measure 
the admittance, Y;, and most bridges or similar 
apparatus for this purpose measure directly the 
conductance G;, and susceptance B;, such that 
¥ = G; + 7B;. 

In this case thé characteristic impedance now 
becomes the characteristic conductance, G,. If the 
admittance bridge measures G; and B; separately, 
then, independent of the feeder length, providing 
its losses are low, the reflection coefficient may be 
calculated from:— 

x = ,[G=GF TB: 
V (G,—G,}? — B? 
from which the s.w.r. may be derived from equation 
(13). 

Having obtained the s.w.r. the loss of signal power 
due to the mismatch may be obtained from the 
formula:— 


(140)? 
4o 


This relationship is plotted in Fig. 13. It will be 
seen that a fairly moderate degree of mismatch is 
permissible before any serious reduction in pcw:r 


Loss in dB = 10 log, 


transfer takes place. A two-to-one mismatch 
CALIBRATED 
DETECTOR 

SLIDING 

CARRIAGE 


CM. 
GENERATOR 


PROBE 


Fig. 15. Basic arrangement of a slotted line for standing-wave 
ratio measurement. 


results in only 0.5dB loss of power. If the mismatch 
does not exceed four-to-one the power loss will not 
be greater than 2dB and is the sort of figure to be 
aimed at if a multi-channel TV aerial is being 
designed. Fig. 14(a) is a plot of the frequency/ 
s.w.r. characteristics of a simple Band-III dipole 
working into a correctly terminated 75-ohm coaxial 
feeder. Curve (b) is the characteristic for a folded 
dipole working into a 300-ohm feeder as is standard 
practice in the U.S.A. The improvement is apparent 
and the long-lived 75-ohm feeder standard of this 
country does make it difficult to design really wide- 
band aerials so that rationalized stocks can be held 
to cater for the three channels already in use on 
Band III, bearing in mind that the remaining 
five are bound to be released one day. 

If this curve (Fig. 14) is replotted as a curve of 
dB loss against frequency (with the aid of Fig. 13) 
the resultant is not the variation of gain with frequent). 
The directivity of most types of multi-element 


aerials varies considerably with frequency so that 
(Continued on page 297) 
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the pick up might occur at a minimum several dB 
down from the major lobe response. On the other 
hand, the mismatch between aerial and feeder is 
independent of the directivity. Thus, while the 
s.w.r./frequency curve shows the power loss due 
to mismatch, no wider significance attaches to it, 
and it should be accompanied by a curve relating 
gain and frequency with the aerial fixed on the 
bearing for maximum gain at the design frequency. 

The standing waves launched onto a feeder, due 
to mismatch, have their maximum and minimum 
amplitudes spaced exactly one quarter-wavelength 
apart successively along it. These are the electrical 
distances which, as previously explained, are related 
to the physical distances in terms of the magnitude 
of the di-electric (permittivity) constant of the 
feeder insulation. 

The s.w.r. may be measured directly by the slotted- 
line technique* shown in Fig. 15 in which power at 
the desired frequency is fed into an air-spaced 
coaxial line carrying a longitudinal slot over most 
of its length. A sliding carriage, carrying a probe, 
which is capacitively coupled to the inner con- 
ductor, is used to explore the s.w.r. over the length 
of the line. The output from the probe is rectified 
and suitably displayed. The unknown impedance 
is connected through its own feeder to the remote 
end of the slotted line and the carriage is simply slid 
along to a maximum rectifier output, which is noted. 
The same process is repeated for a minimum output, 
from which the ratio is calculated after correcting 
for the non-linear characteristics of the rectifier. 


The latter need not be done if a standard signal 
generator is used as the source of power. The 
rectifier output is then maintained constant and the 
S.w.r. measured direct in terms of the attenuator 
settings on the signal generator. In this case, 
however, the latter should be capable of providing 
at least 0.5 volt into the slotted line as the pick up 
by the probe is small. It has to be loosely coupled 
or errors in the determination of s.w.r. will be 
present. Of course, the impedance of the slotted 
line has to be accurately matched to the feeder 
impedance and since the mechanics of its design 
necessitate an overall diameter of about 1.5in the 
input and output connections are gradually tapered 
down to the diameter of the feeders from the signal 
generator and to the unknown load impedance. 
The slotted-line technique is very well suited for 
Band-III measurements since the separation between 
successive maxima and minima is only about l6in 
at the lowest frequency. On the other hand, the 
separation at 45Mc/s is about 70in, and the design 
of an accurate slotted-line of this length involves 
many mechanical difficulties concerned with the 
accurate maintenance of coaxiality between the 
inner and outer members, and the constancy of 
spacing of the sliding probe in relationship to the 
inner member. For these reasons it is usual to 
employ the bridging, or similar null-producing 
techniques, for the purpose. If both bands, not 
forgetting Band II, are to be covered economically, 
bridging methods are to be preferred, since one 
bridge can cover all the frequencies involved. 

Fig. 16 is a photograph of an arrangement for the 
measurement of the admittance of a typical Band-IIT 
TV aerial. 

The General Radio admittance bridge is shown 
in the centre. The length of rigid coaxial feeder 
extending from the right hand of the meter is 
constructed so that its length may be varied. By 
this means the total feeder length may be maintained 
at an integral multiple of half-wavelengths between 
the instrument and the load so that the readings are 
independent of the feeder characteristics. The 
preliminary setting up consists of disconnecting the 
feeder from the aerial and adjusting the trombone 
to half extension. The output from the signal 
generator is adjusted to the centre of the frequency 
range of the measurements, and the conductance 
and susceptance arms of the bridge are set to zero, 
and the range multiplier to unity. Short pieces of 
feeder are cautiously snipped off until the bridge is 
balanced, as shown by a null reading on the detector 
to the right of. the photograph. If one has over- 
stepped the cutting process exact balance may be 
retrieved by slight adjustment of the trombone 


Fig. 16. Arrangement 
of equipment for 
measurement of 
admittance of typical 
Band-I/Il aerial 
system. In practice the 
aerial is higher than 
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~ shown and about | 5ft 
* away. 


section. The aerial is reconnected and the bridge 
is balanced for the conductance and susceptance 
of the aerial. The frequency is changed, the aerial 
disconnected, while the trombone is readjusted for 
zero conductance and susceptance, and then recon- 
nected for the next measurement. This somewhat 
tedious procedure is eliminated if the trombone 
technique is omitted and the Smith chart used, but 
quite a lot of tabulation is required prior to plotting 
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SHORT-WAVE CONDITIONS 


the final result on the chart, since the true electricq) 
length of the feeder must be known at each measure. 
ment frequency. 
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Prediction for June 
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THE full curves given here indicate the highest fre- 
quencies likely to be usuable at any time of the day or 
night for reliable communications over four long- 
distance paths from this country during June. 
Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period. 
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MANUFACTURERS’ PRODUCTS 


Screened Transistor Coils 


TINY screened coils for use in tran- 
sistor receivers are now obtainable 
from Channel Electronic Industries, 
Ltd., Dunstan Road, Burnham-on- 
Sea, Somerset. They measure jin 


Channel miniature, screened 
oscillator and i.f. coils for 
transistor receivers. 


diameter at the base (slightly less at 
the top) and are jin high excluding 
fixing lugs and connecting pins. 
Windings are on low-loss moulded 
nylon formers with ferrite pot cores 
and Q values of 180 are claimed. 

Three coils comprise the present 
range, Type 735 oscillator coil, Type 
736 lst or 2nd i.f. transformer and 
Type 737 3rd if. transformer. They 
are primarily intended for use with 
transistors such as the Mullard OC44 
and OC45 and Siemens XA101 and 
XA102 and for an_ intermediate 
frequency of 460 to 470kc/s. They 
cost lls 3d each. 


Miniature Soldering Iron 


“THERE are endless jobs that demand 
:a Zeally miniature soldering iron 
‘esperially now that electronic equip- 
:Ments are becoming so much smaller 
due -to 


the introduction of tran- 
One that is described as 
and having a bit only 
is obtainable from 


sistors. 
“pencil size” 
in diameter 


‘Antex, Ltd., 3, Tower Hill, London, 
E.C. 


Known as the “ Precision 
miniature soldering iron it is made 


‘for use on voltages of from 6V to 


230V with the consumption ranging 
from 8 to 15 watts. Alternative bits 
3-in diameter can be sup- 
plied, also bits of different length, 
five sizes in all available. 

Because bits of soldering irons are 
expendable and must be replaced 
special care is taken to ensure that 
the worn out bit does not stick in its 
holder. 

Despite its small size, it is only 
64in long and weighs under loz, the 
electric heating element is fully in- 
sulated from the iron and is housed 
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inside a steel tube approximately jin 
in diameter. 

Special attention has been given to 
the cord grip in order to relieve the 
internal electrical connection of all 
cord strain and the lead and the 
element are readily replaced when 


“Precision ’’ miniature soldering iron 
for high- or low-voltage operation. 


necessary. All irons are flash tested 
at 900V a.c., equivalent to 1,500V 
d.c. The price of the “Precision ” 
iron is 25s for low-voltage (under 
50V) models and 29s 6d for high- 
voltage models. 


Neon Oscillator Probe 
THE “Elge” Radio Pen is an 


elaboration of the usual neon test 
probe. Additional components are a 


10MQ resistor in series, and a 200 pF | 


capacitor in parallel with the neon. 
The application of a d.c. voltage of a 
suitable polarity charges up the capa- 
citor through the resistor until the 
neon flashes over and discharges the 
capacitor. This process is continually 
repeated resulting in an approxi- 
mately sawtooth oscillatory output of 
25V (peak-to-peak) across the neon. 
The time taken to charge the capaci- 
tor to the neon flashover voltage 
depends on the input voltage, so that 


“* Elge’’ Radio Pen. 


a measure of the input in the range | 
90 to 300V can be obtained from the | 
neon oscillation frequency which 

then ranges from 300c/s to 5Kc/s. 
In addition, the sawtooth oscillations 


can provide a signal source extending | 


into the radio frequency region. An 
alternating voltage applied to the pen 
will produce a glow near both elec- 
trodes of the neon, and may be iden- 
tified in this way. This probe is of 
Austrian origin, and distributed in 
this country by Mercia Enterprises, 
Ltd., Godiva House, Allesley Old 
Road, Coventry. It costs 24s. 


CL 100 Column Type 
Loud Speaker 


G 7850 
Pencil Type 
Dynamic 
Microphone 


G 7822 Ribbon 
Type Microphone 


Sound Perfect 


| When planning your Sound System 
| you can rely on TRIX for speakers 
and microphones. 

The new Sound Columns give a 
marked directional flat beam effect, 
with striking improvement in 


| acoustic efficiency and economy in 
| installation. 


Both the microphones shown have 


| wide frequency range and are also 


becca with switches. 


| Write now for latest detailed 
literature. 


TRIX ELECTRICAL CO. LTD. 
Maple Place, London, W.1 
: Telephone MUSeum 5817 
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By ‘‘DIALLIST"’ 


Rehabilitating C.R.T.s 


IT’S GOOD to learn from the article 
in the May issue of W.W. and other 
sources that the business of giving a 
new lease of life toc.r. tubes, in which 
breakdowns are far commoner than 
they should be, is now being under- 
taken by firms employing highly 
skilled staffs, working in  well- 
equipped factories. It has always 
seemed all wrong to me that such an 
expensive part of the television re- 
ceiver should have to be scrapped 
because of such a fault as a grid- 
cathode short, or a burnt-out heater. 
Various firms have been in the 
business for some time, catering 
largely for maintenance concerns; but 
their work hasn’t always been too 
good and, as the article in question 
pointed out, the term “ recondition- 
ing” was used to mean a number of 
different things. One of them, for 
instance, was (and probably still is) 
the treatment of a tube whose emis- 
sion had become low by applying 
considerably more than the rated 
voltage to the heater for a spell— 
and that sort of reactivation is better 
done by the use of a booster trans- 
former for the heater. But neither 
method is of much use if the cathode 
is in poor shape. The cathode-heater 
short, again, can be dealt with, if the 
set is worked from a.c. mains, by 
fitting an isolating transformer for 


RANDOM RADIATIONS 


the heater. But unless the bulb can 
be opened and new parts fitted a grid- 
cathode short spells disaster. I’ve no 
personal experience of the perfor- 
mance of tubes which have been ex- 
pertly fitted with new cathodes and 
heaters and I’d be very glad to hear 
from any readers who have. Much 
must depend on the pumping. If 
that’s well done and the phosphor 
is in good condition, I can’t see any 
reason why the refitted tube 
shouldn’t put up as good a show as a 
new one. 


Why Valves? 

WHEN Fleming brought out his 
diode it was natural that it should 
be called a valve, for its action on 
an electric current was similar to 
that of mechanical non-return 
valves on currents of water or steam 
in allowing one-way traffic only. 
De Forest’s triode changed the 
whole picture. Traffic was still in 
one direction only, but that wasn’t 
its main business: it could amplify 
and it could oscillate. But the idea 
that any electronic “bottle” was a 
valve had become so firmly rooted 
in this country that we call it and 
the far more complicated miulti- 
electrode affairs which followed, and 
continue to follow, all valves. Even 
the magnetron sometimes gets the 
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name. Americans call the whole lot 
tubes, hardly any better, for it isn’t 
a bit descriptive and the shape of 
many of them is far from being 
tubular. The French are logical 
enough in using “valve” for the 
diode only; but they fall down rather 
in their term for other types, which 
is simply “lampe,” bringing back 
memories of the old bright emitters 
of the early days. And they were 
bright, some of them. An early 
American word for the triode was 
Audion. I remember seeing in one 
of their wireless magazines of the 
time a picture of a man reading a 
book under a kind of chandelier, into 
which he’d built a wireless receiver, 
with its valves arranged in a ring 
round the outside. The caption was 
“Reading by Audion Light”! The 
word “condenser” is on the way out 
because it was such a complete mis- 
nomer. “Valve” is just as much a 
misnomer: can’t we do something 
about that too? Any suggestions? 


Rules of Thumb 


SURPRISINGLY few useful rules 
of thumb came in from readers of 
W.W. in response to my request for 
some good ones. One of the best 
I’ve come across, though, was sent 
by L. F. Ivin, of the B.B.C. It 
concerns the reactance of small 
capacitors: “One hundred and sixty 
thousand ohms per micky-mike per 
megacycle ”—the alliteration is rather 
attractive, isn’t it? We'll take the case 
of a 100-puff capacitor at 10 Mc/s. 
Write down 160,000; knock off two 
noughts for the 100 puffs and one for 
the 10 Mc/s. That leaves 1600, 
which is right. And he has a better 
one than my “yard plus ten per 
cent” for the metre: A metre is 3 
feet 3 inches and 3 eighths of an inch 
= 39.375 in, which is correct within 
a “thou” or two. Any who have 
done any rifle shooting will remember 
the useful one: A minute is one inch 
at 100 yards, or one inch subtends 
an angle of one minute at 100 yards. 
Since there are 3,600 inches in 100 
yards, this one is based on taking the 
approximate figure of 60° for the 
radian. One way of squaring any 
two-figure number in one’s head 
which I find very handy is this: 
Simply bring the number to the 
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nearest ten by adding (or subtract- | 
ing) the amount needed, then multi- 
ply the number, plus (or minus, as | 
the case may be) the same amount by | 
this and add on the square of the | 
number used to bring it to the | 
nearest ten. Thus 87°=(87+3) 
(87 —3) + 3° =84x90+9=7,569. In 
other words, x°—y’=(x+y) (x—y). 


Electricity Direct from 
Heat 


SINCE the first announcement some 
months ago of promising results in 
the production of electricity directly | 
from heat by American physicists | 
using apparatus on the lines of the 
diode valve, some success has been | 
achieved by other workers in that 
country. One is using thermocouple 
methods. At first blush that doesn’t 
seem to be a line of approach likely 
to lead to worth-while results on a 
large scale, for the efficiency of the 
familiar thermocouple is very low 
indeed. It is, however, stated that 
great improvements have already 
been made in this and it is believed 
in some quarters that this method 
may eventually prove to be of prac- 
tical use. Others are working on 
different forms of diode apparatus. 
In our Own country some of the big 
shots in the nuclear energy field 
have said that experiments are 
coming along quite nicely; but no 
mention has been made of the 
methods tried. The problem of the 
direct generation of electricity from 
heat is bound to be solved sometime 
and I believe that it won’t be so 
very long before an efficient practical 
system is evolved. 


I.T.A. Sound on F.M. 


MANY readers have kindly written 
to report the reception of I.T.A. 
sound on slightly mistuned f.m. 
receivers. Most of them, as I 
expected, live near I.T.A. trans- 
mitters, or in places where the 
Band III signal is strong. One 


whose home is some 11 miles from 
Croydon has a f.m. set whose i.f. 
is 11 Mc/s and with this he receives 
the I.T.A. signal by tuning to about 
101 Mc/s. Thus the second har- 
monic of the oscillator is 2(101—11) 
=180 Mc/s. The sound on 191.25 
beats with this to give an if. of 
about 11 Mc/s. But how can a 
frequency-modulated set detect an 
amplitude-modulated signal? ~The 
accepted answer to that one is that 
rectification takes place in the first 
af. stage of the receiver. There are 
some queer and unexpected happen- 
ings in wireless, aren’t there? 
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A. F. BULGIN & COMPANY LTD. 


BARKING « ESSEX Tel.: RiPpleway 5588 (8 lines) 


"MGLF? ... 


. . . and instant response ! 


Alarm-calls for aid, to save life, to prevent 
and detect crime! Today, communicating 
networks must be more efficient, contact 
even quicker and more unfailing. Bulgin 
Components make more modern, more 
efficient, Radio Communication Equipment 
possible, achieving new feats and new ambi- 
tions. 


The Bulgin research and manufacturing 
Division, with its unique skill and experience 
is solving many problems of today and to- 


Morrow. 


OVER 10,000 COMPONENTS AVAILABLE 


% Full details will be found in fully 
illustrated Catalogue No. 198/W.W. 
(Free to trade letterhead or order.) 


MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 
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UNBIASED 


Q. & A. 


THERE was such a large number of 
readers who took the trouble to 
answer the various questions I have 
asked recently that I can only find 
space to deal with each item briefly 
but I should like to express my 
thanks to the many who wrote and 
for the appreciative remarks they 
made. 

In the first place, a Canadian reader 
(Mr. Arthur Jackson, of Ontario) 
has, in my opinion, settled the ques- 
tion of why mains voltages are always 
in multiples of 11 instead of the 
more-to-be-expected 10. It was the 
fault of the gas companies which in 
their natural opposition to early elec- 
tric lighting systems stressed the 
danger of shock and got a 100-volt 
legal limit imposed. Eventually the 
electricity companies got authority for 
a ten-per-cent error and then kept as 
closely as possible to the upper limit 
of 110 for obvious technical reasons. 
British exporters inflicted this voltage 
on the North American continent and 
so the 11 complex was started on its 
way. To my mind this seems the 
most feasible explanation of all. 

With regard to the use of “I” as 
the symbol for current, several readers 
have pointed out to me that it signifies 
the intensity of the magnetic field 
caused by the current. To me this 
seems rather like measuring the gal- 
lons-per-minute going over Niagara 
by the intensity of the accompanying 
noise and then expressing it in gal- 
lons-per-minute instead of phons. I 
have always had an equal dislike for 
the use of “E” as the symbol for 
pressure because Electro-motive- 
force is such a clumsy expression; 
even the Gas Board doesn’t talk of 
G.M.F. 

Nobody told me why x is used as 
the symbol for an unknown quantity 
and so I shall have to guess the 
answer. Our old friend Descartes 
seems to have started this x business 
in 1637. There was once a theory that 
he took it from the word “xei,” used 
by the Arabs to denote an unknown 
quantity. This is generally discounted 
nowadays on the ground that there is 
no evidence that he was acquainted 
with Arabic. However, he was most 
certainly “learned in Latin and 


grounded in Greek” and so my guess | 


—repeat guess—is that he used the 


initial letter of the Greek word 
“xenon” which, as a_ secondary 
meaning, denotes “an unknown 
thing.” 


With regard to my query about car 
batteries, most readers mistook my 
query and rightly warned me not to 
invite an explosion by removing the 
charging lead without first switching 
off. I am still puzzled about what 
happens to the gas when we bowl 
along overcharging our batteries at 
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By FREE GRID 


10 amps with the vents quite rightly 
screwed hard home. 


(“‘ Free Grid ” is no doubt speaking for 
owners of those “horseless carriages’ 
which are not fitted with compensated 
voltage control for the generator.—Eb.] 


Fiat Lux 


I WAS very surprised to read in 
J. R. P. Bridge’s letter (May issue) 
of the reasons why he objects to 
stereo listening. He says that “the 
wretched listener has to sit rooted to 
the same spot .. . ; this puts paid to 
listening while doing odd jobs, mind- 
ing the baby, etc.” 

This seems to me to show that he 
is numbered among the “daily 
droolers ” who are content to let the 
loudspeaker drool on all day as a 
mere background to other activities 
and he is probably quite oblivious of 
what is being churned out at any 
given moment. I know from my 
own experience of long years ago that 
bathing a bawling baby renders the 
listening centres of the brain quite 
unmoved by what a_ well-known 
musical critic has described as “the 
heavenly tenderness of the music of 
Mozart.” 

Apart from this, however, Mr. 
Bridge does not seem to appreciate 
that even with single-channel music 
one has to be rooted to the same spot 
or, at any rate, to the same local 
longitude to give the best effect. In 
other words most loudspeakers give 
only of their best to those who sit 
somewhere along the axis. In this 
respect it is very like a photographic 
lens in which, as is well known, the 
best definition is given at the centre 
and tends to fall off at the edges 
which is one of the reasons why our 
cameras are fitted with stops. I drew 
attention to this lens effect of the 


“* Ranging the family in line astern ’’ 


loudspeaker over a quarter of a cen- 
tury ago (16.12.32) and stressed the 
difficulties of ranging the family in 
line astern in front of the loud- 
speaker. I emphasized my point by 
the sketch reproduced herewith. 

The solution to the problem, if one 
must bath the baby to the accom- 
paniment of Beecham’s baton bash- 
ing in 3D, is obviously headphones 
as Mr. Bridge realizes. But I am 
astonished to learn that he thinks it 
necessary to wear headphones with 
long leads attached or alternatively to 
have a miniature “hi-fi” receiver 
clamped to each ear. 

Has he never heard of the system 
used in certain theatres, lecture halls 
and hospital wards where the audio 
signals are fed to flat metal conduc- 
tors running around the room under 
the wallpaper and conveyed thence 
to “wireless” headphones by induc- 
tion? 


Scientists in the Dock 


CAN any psychologist tell me why 
it is that men of science are usually 
sO very pessimistic concerning 
developments in their own field of 
activity, and frequently hostile to new 
developments. 

I am moved to ask this question by 
a recent remark made by Sir John 
Cockcroft about Lord Rutherford, 
the pioneer of the atom age. Accord- 
ing to Sir John, Lord Rutherford 
said that getting power from the atom 
was all moonshine. One can hardly 
imagine a more pessimistic—and also 
more false—prophecy from one so 
eminent in this particular branch of 
science. 

It was just the same in 1901. 
Nothing but pessimistic head-wag- 
ging came from all the leading scien- 
tists of the day at Marconi’s idea of 
bridging the Atlantic by wireless. 
Even after the triumph of December 
12th in that year, the scientists took 
the line that a few esses didn’t con- 
stitute wireless communication any 


more than one swallow 
made a summer. 
In other .branches of 


science things are much the 
same. It was the medical 
profession which was loud- 
est in its denunciation of 
the introduction of anes- 
thetics over a century ago. 

Another strange theory 
about men of science is 
this. Why is it that they 
are all highly appreciative 
of music but comparatively 
seldom of the other arts? 
Maybe it is because “Music 
hath charms to soothe the 
savage breast,” and scien- 
tists are nothing if not 
ruthless. So perhaps music 
is a sort of antidote which 
keeps them on an even 
keel. 


th 
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“Point One Plus” 


po 


EW 


Pre-amplifier TL/12 Plus 


Power Amplifier 


Styled by the world-famous designers 


RICHARD LONSDALE-HANDS ASSOCIATES 


* 


LEAK to give 


* 
30 ans 


COMPLETE 


. Designed by HAROLD j. 
Make this OPTIMUM RESULTS from— : 
THE HEART Any pick-up available in the world. 
Any tape recorder/reproducer available in 
of your the world. 


Hi-Fi EQUIPMENT 


world. 


The Point One Plus pre-amplifier and TL/12 
Plus amplifier, when used with the best available 
complementary equipment, give to the music-lover 
a quality of reproduction unsurpassed by any 
equipment at any price. Even when the com- 
plementary equipment falls below that of the best 
obtainable, the use of these amplifiers will enable 
one to obtain very marked improvements in 
reproduction. 


hihited d 


The new Point One Plus and TL/!2 Plus were and 
strated at the New York Audio Fair and received enthusiastic 
consumer acceptance resulting in initial orders for one thousand 
one hundred and fifty sets. 


LL iE \. IKK The First Name 

A in High Fidelity 
H. J. LEAK & CO. LTD., BRUNEL ROAD, 
WESTWAY FACTORY ESTATE, 
LONDON, W.3, ENGLAND 


Any radio tuner available in the world. 
Any dynamic microphone available in the 


A price made possible only by 
WORLD-WIDE SALES 


LEAK amplifiefs have been the cheice of the B.B.C. 
(over 500 delivered), the South African Broadcasting Cor- 
poration (600), I.T.V. and many other Commonwealth 
and overseas broadcasting and TV systems, who use them 
for transmitting and/or monitoring (quality checking) th: 
broadcasts to which you listen. Also, many of the gramo- 
phone records you buy are cut via LEAK amplifiers. 
This acceptance by professional audio engineers has led 
to a demand for LEAK equipment from music-lovers 
throughout the world. 

It is appropriate here to mention one of the basic principles 
of LEAK design From long experience and by extreme 
attention to design details during development work on the 
pre-production models, we enable our craftsmen to achieve 
a high output per man-hour. The labour costs thus saved 
offset the increased costs incurred for high-grade materials, 
components and finishes, and this together with quantity 
production (made possible only by a world-wide market) 
explains hovy quality products may be sold at reasonable 
prices. 
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Bargains to clear—Unrepeatable Prices 


1D. Double bank trimmers available in the following 
values:—100-100pF, 220-22-pF, 200-500pF. 1/6 
each. 

2D. Socket outlets, take standard wander plug: 
2-way 64., 3-way Qd., 4-way I/-, 5-way 1/3. 

3D. Pilot Lamp holder 94. each. 

4D. Silcon diodes 2/6 each or 6 for 12/-. 

5D. Heavy duty springs (10 gauge) for converting 
Cathode Ray Tubes etc. 1/6 or 15/- doz. 

6D. Slider resistor 1000 ohm with insulated knob 
and locking device, 1/9 each 

7D. Pilot lamp, smaller type 6d. each. 


valves: VT90 as 
, CV972 (this is two 
together) £3 = each, 


8D. High frequency emraliiog 
illustrated—30/- 
separate valves. 
CV973— £2 each 
.8Amp vitrous dropper, total resistance of main 
section 500 Ohms with tappings marked 200V, 
225V, and 250V, also isolated separate winding 
of 100 Ohms 3/6 each. 


10D. Wire Wound Resistors 25W, Total 

350 Ohms with slider fo: tapping, 2/6. 
Small chassis with B7G 
and punched for two I.F. 
for pre-amp, tuner unit etc., 


par 


9D. 


resistance 


11D. holder 


Ideal 


skirted valve 
transformers. 


2/6 each. 
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LOSE TOLERANCE MICAS 


p to 100pF—6@d. each; 110-500pF—Qd., each; 
10-800pF—1/- each; 1000-5000pF—1/3 each; 
il one or two per cent tolerance. 


ONTALTOR IN IRON CASE 

losing coi) designed for 12v. D.C. but suitable 
wv A.C. with limiting resistor. Substantial 
mtacts, double pole—]Q/-, plus 1/6 carriage 
ad insurance. 


TT oremernnmccmeeccceeceneeee POWER CHOKES 


12D. Folding Spanner 2, 4 and 6BA, l/- per set 
13D. Standard volume controls With good length 
fin. spindle, less switch, 2/-, with single pole 


switch, 3/3; with double pole switch, 3/9. Ali 
popular values. 


14D. Four substantial terminals on insulating block 
2/6. 


15D. Socket takes standard jack, ]/-; Jack to suit, 9d 
in f rllowing values, I.K.., 
50.K, 100.K, 250.K, 1 Meg 
and 2 Meg. All 1/- each 


16D. Sar ane i pot, 
5.K., 10.K, 25.K, 


17D. 


12 pin plug and socket, 


1/6. 


Modern T.V. Set of Coils 


This set of modern T.V. parts is equally suitable for 
modernising an old televisor or for building into a new one. 
Suitable for wide angle l4in. or 17in. tubes using E.H.T. 
or 12-14 K.V. The four items comprise: (1) line 
output E.H.T. transformer; (2) 70° scanning coils on ferrite 
yokes; (3) width control with ferrite core: (4) frame output 
transformer. With these parts we also give free, complete 
circuit diagram of modern televisor which uses them. 
We offer the whole lot at the price of the line output trans 
former only, namely 57/6, plus 2/6 post and insurance. 


Communications Receiver R208 


This is a 
super short 
wave re- 
ceiver cover- 


instrument 
drive, two 
internal power 
packs, mains and 
battery vibrator 
Complete with own 
phones and speaker muting. 
ize approx. 24 x 18 x 12; weight 
70Ib. Suitable A.C. mains, 100-250 and 6volt battery. In perfect 
condition, practically unused Tested before despatch and 
; guaranteed. Handbook free with each. Price £6/19/6, carriage 
i and insurance 15/-. or 10/ deposit (plus 15/- carriage) then 
15 weekly payments of ]10/-. 


pack 
P.M. speaker Provision for 
Complete in metal transit « 


MEDRESCO HEARING AID 
supplied by National 
completely over- 
hauled and in good working 
order with six months’ 
guarantee. Only £2/15/-, 
plus 2/6 post and ins. Com- 
plete with earphone and new 
ear plug but not batteries, 
these can be supplied as an 
extra for §/- per set. Instruc- 


tions showing how to convert 
available 


to pocket radio 
free if requested. 


am) 0; e050; 0000 


JACK BOX 
fitted 
socket and 


A.l box 
plug, 
Ideal 
jack or for 
phone leads. 


with 

lid. 
for making radio 
extending 


3/6 each. 


vim 
{\)/)\)! 
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000 volts tapped at 2,600, 2,200, 1,900 volts. 
\ll at 20mA. Also low 
tv. at lbdamp, 4v. at 1 amp. 
} ‘arriage and insurance. 

| VIBRATOR TRANSFORMER 
‘rimary 12v. centre tapped, secondary 250-0- 
50v. 100mA, 20/- each, 70mA, 15/- each. 
ditto but 6v. 70mA, 12/6. All plus 1/6 post 
nd insurance. 

IMMER OR REGULATOR. 

‘otal resistance 1000 ohms, maximum current 
# 59 amps. This is a beautiful unit which 
wes a 32-position stud switch, resistance is 
ivided into 31 sections each approx. 30 ohms. 
n ventilated metal case, size approx. 7in. x 
fin. x 5S}in., with wall mounting brackets 
nd large control knob. 15/-, pius 2/6 post 
nd insurance. 

TLECTRICAL BRAKE. Disc type suitable 
or stopping lathes, coil winders, etc. Operates 
m approximately 100mA, complete with 
nounting stand, 25/-, plus 1/6 post and ins. 
*LEXIBLE DRIVE SHAFT. For remote 
control, tuning etc. 6ft. long. 4§/- each. 
Yther lengths available; please enquire. 
)00 MICRO-AMP MOVING COIL M 
Flush mounting. Scale marked 0-500 micro- 
amps. 17/6, plus 1/6 post and insurance. 
}100mA MOVING COIL METER, 2jin. 
(lush mounting, 15/-. 

FLEXIBLE SPINDLE COUPLER for jin. 
spindle insulated and/or aligned, £J@ each. 


Electrical Snip 


POWER SWITCHING KIT 
Rotary Q.M.B. for power and lighting 
circuits, facilitates switching for a mul- 
tidude of different applications, heavy 
duty contacts for breaking up to 15 amps 
A.C., each insulated for well over 1000v. 
Applications include:— 

Simultaneous on/off switching of up to 
11 circuits. 

Simple change-over or change-over and 

of up to 11 circuits. 

Phase switching of transformers and 

motors, star to delta etc. 

Transmitter switching CW—MCW—RT. 

Emergency switching from mains to 
stand-by equipment. 

The switches are quite easy to assemble 

and can be altered indefinitely. Overall 

size approx. 12in. 4in. diameter, 

extremely robust with a positive rotary 

snap action, really beautifully made with 

conrol knob. 27/6, plus 2/6 postage. 


VOLTAGE DIVIDER TRANSFORMER 

In every Lab. or workshop from time to time 
there is need for a little more or a little less 
voltage. Our voltage divider transformer will 
fulfil this need. It has 14 similar windings 
joined auto-wise and to change the voltage 
simply join it across the number of windings 
which conveniently divide it. Thus if existing 
voltage is 12 and you wish to try 10 and 11 or 
13 and 14, then connect existing winding 
across first 12 sections, you will then be able to 
take out up to 14v. in one volt steps. Voltages 
of up to 100 can be divided and currents up 
to 10 amps can be passed. A robust trans: 
former, and weighs approx. 9Ibs. Size 4fin. x 
sin. x 4}in. Price 27/6, plus 2/6 post and ins. 


| 02H, 5amp 15/- 
10H, 200mA =: 17/6 

| 5H, 200mA 15/- 
| 3H, 200mA 12/- 
| 14H, 200mA 20/- 
1.5H,200mA = 10 
} 3H, 100mA 10/- 
| 9H, 100mA 10/- 
| Ria a 20H, 100mA 5/- 
| 1.H.T. TRANSFORMERS 
| ‘tandard 50 c.p.s Mains input secondary 
j 


voltage secondaries 


35/-. plus 2/6 


(0) 0 


LH I 


Ps 
s 
= 
> 


‘i 
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F—Qd. each; 
?—}/3 each; 


but suitable 


Substantial 
1/6 carriage 
CHOKES 
mp 15/- 
mA 17/6 
1A 15/- 
nA 12/- 
nA 20/- 
mA 10/- 
A 10/- 
A 10/- 
nA 5l- 


it secondary 
1,900 volts. 
secondaries 
5/-, plus 2/6 


ndary 250-0- 
15/- each. 
lus 1/6 post 


mum current 
1 unit which 
resistance is 
ox. 30 ohms. 
prox. Zin. x 
ing brackets 
‘ius 2/6 post 


ype suitable 
‘tc. Operates 
nplete with 
ost and ins. 
For remote 
45/- each. 
enquire. 
IL METER. 
0-500 micro- 
insurance. 


ITER, 2jin 


R for jin 
1, £48 each. 


Pp 
IT 
id lighting 
for a mul- 
ms, heavy 
to 15 amps 
ver 1000v. 


of up to 
e-over and 
mers and 


wCW—RT. 
mains to 


o assemble 
y. Overall 

diameter, 
Live rotary 
made with 
6 postage. 
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r a little less 
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» the voltage 
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nen be able to 
eps. Voltages 
d currents up 
robust trans: 
Size 4}in. x 
} post and ins. 
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approx. 5 
miles. 
Just right for search parties, fire brigades, 
ec. operates on dry batteries. Com- 
plete with five valves ber in metal case. 


Size approx. 9x6 x 3}in. Unused 
but not tested or guaranteed. £1 
oly, plus 2/6 post and insurance. 


Geiger Counter 
As described in “‘ Practical Wireless " 
April issue. All the parts including 
the 20th Century tube type G24 
and other specified valves and com- 
ponents but not the chassis or case. 
£5/7/6 plus 3/6 post aud ins. 


T.V. Pattern Genera‘or 
All the parts for the unit described 
in the April issue of “ Practical 
Télevision,” including valves and 
other parts but not the chassis or 
case. 45/- plus 3/6 post and insurance 


Response Curve Generator 
All the parts to make the unit 
described in the April issue of 
“Practical Television,” including 
valves and other parts but not the 
chassis or case 5/- plus 2/6 post 
and ins. 


Tube Tester and 
Re-Activator 


We can supply all the 
main components for 
making this unit which 
will not only 
Cathode Ray 
but also will re-activate them, 
complete with full instructions. 
£3, plus 2/6 post and ins. 


ator 


supplied 
Price 


Beginner’s Superhet 


WIRELESS WORLD 


Build 
this in 
ONE 
evening. 
17’ TV. 


Undoubtedly the most up-to-date televisor for the home constructor. You can build 
it in an evening and the set when finished will be equal to a factory made equivalent. 
No technical knowledge required. 

All miniature valves. 

Metal — 

Turret tun 

12- wadaory acai: 

mecca ag time bases. 

be, E.H.T. and scan coils. 


Suitable for any modern 12, 14 or 16in. tube. 
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Big stocks of all types of components 
are kept at all depots. Some special ae 
ponent bargains are also listed belo 


Morganite 
Potentiometers 


l= 
por dpi. Bi. available: 5K +5K, 100K + 
100K, } meg.+% meg. Single types 1/- 
each values available: 10K, 25K, 50K, 
100K, 250K, 1 meg., 2 meg. 


Filament Transformer 


Buitable 200-250 input, output 6.3 volts 
1} amps. Price 6/6. 


Connecting Wire 


P.V.C. covered in 100ft. coilk—2/9 a 


The building cost (less tube) is only £29/10/- plus 10/- carriage and insurance. Or £5 | ©0ll or four coils different colours. 10/- 
down and 28 weekly payments of £]. New l7in. Tubes available s1e/10/. All post free. 
parts guaranteed twelve months. -1 mfd. 350 v. Small Tubular Metal 
Full information and data free with parts or available separately, price 3/6. ” Made by Dubilier, 
G - — ys Pg with wire 
en each or Q/- dozen. 
THIS eoeerers SNIP Midget LF. Coils. Dust cored, size 13 x 
unit contains: —— lin., 465 Ke/s, 6/6 pair. 
relay, push-pull input transformer, dard > 
push-pull output transformer, valve- — Me/s. ~ (2F,, coi Dust cored. 
olders, condensers, resistors, useful , 


| Bakelite enclosed hand switch which 
can also be used as foot switch if mounted 
on base, all in really useful aluminium 
case with easily removable lid. Size 
approx. 5}in. x 4}in. x 3fin. Case 
dis ideal for building Pattern Generator 
“4 or similar instrument. Special snip price 


this month 8/6, plus 1/6 post and insurance. 


All the com- 

ponents in 

eluding 

metal chas A.C./D.C. MULTIMETER KIT 
sis, valves 

metal rec 15 Basic Ranges 

tifier 

coils, tun- Measures A.C./D.C. volts, D.C. current and ohms. All 
ing ae the essential parts including metal case, 2in. moving 
ser, etc, 


te. ~ 
required to build the “ Beginner's Super- 
bet” as described in the January issue, 
are available as a parcel. Price £3, plus 
3/- post and ins. 


SERVICE SHEETS 


100 sheets covering the most 
post-war Televisors by leading makers: 
Cossor, Ekco, Ferguson, Pye, etc., etc. 
Give circuit diagram component valves, 
LF, frequencies, etc. £}, post free. 


Radio. 100 service sheets covering British 
Teceivers which have been sold in big 
quantities and which every service engin- 
eer is ultimately bound to meet. The 
following makes are including Aerodyne, 
Alba, Bush, Cossor, Ekco, Ever Ready, 
Ferguson, Ferranti, G.E H.) to 
Kolster-Brandes, Lissen, McMichael, Mar- 
coni, Mullard, Murphy, Philco, Philips, 
Pye, Ultra. Undoubtedly a mine of 
information invaluable to all who earn 
their living from radio servicing. Price 
for the complete folder. 


Our folder No. 2 consists of 100 data 
sheets covering most of the popular 
American T.R.F. and superhet receivers 
“all dry.” etc., which have been importid 
into this country. Names include Sparton, 
Emmerson, Admiral, Crossley, RCA, 
Victor, ete. Each sheet gives circuit 
diagrams and components values, align- 
ment procedure, etc., etc. Price for folder 
of 100 sheets is £1, post free, 


popular 


‘2000 0 80508; 8m Ue AR A a 


XUM 


coil meter, selected resistors, wire for shunts, range 
selector, switches, calibrated scale and full instructions. 


price 19/6. plus 2/6 post and insurance. 


PUBLIC ADDRESS SNIP 
Parmeko 12 watt output transformer, primary 4,000 ohms, centre tapped, secon- 
dary 100 ohms (thus suitable for 6-15 ohm speakers in series). Really 
massive transformer, weighs approx. 8 Ib. Offered at a ridiculously low sor 
of [7/6 plus 3/6 carriage and ins. 


COIL PACK SNIP 


Medium wavebani 200-550 
metres two short wavebands 35-120 
metres and 13-42 metres, for 465 ke/s 
LF. Extremely well made, supplied complete 
with diagram of connections. Only 9/6 
plus 1/6 post and insurance. 


the 
and 


Covers 


SUPER SENSITIVE (2,000 O.P.V.) MULTIMETER KIT 
17 ranges including D.C. volts to 1,000 volts, A.C. to 1,000 volts, D.C. milliamps 
to 500, ohms to 2 meg., capacity and inductance. All the essential parts includi 


Sub-Miniature Electrolytics 


These are extremely small—for instance 
-1 mfd. is only approx. jin. long by a 
little over jin. diameter. Mainly developed 
for transistor receivers, price 2/9 each. 
Special quotes for quantities. The 
following values available but additional 
types are being added almost weekly. 
1 mfd. 18 v., 1.5 mfd. 6 v., 2.5 mfd. 6 v., 
6 mfd. 6 v., 5 mfd. 12} v., 8 mfd. 6 v., 
10 mfd. 6 v., 16 mfd. 12 v., 25 mfd. 
6 v., 25 mfd. 25 v., 32 mfd. 3 v. 


Yaxley Switches 


1-pole, 12-way 

6-position shorting ce EEO 

Double-pole mains switch for attach- 
ing to Yaxley switches ........ I 

Discount of 10% allowed where a dozen 

of one type ordered. Special quotes 

144 or over. 


Phillips Trimmers 
0-30 pf. 1/- each, 
1l/- per doz 
26 


per gross, 


Band 


Suitable 
Ww 


Ill Converter 


valves, cvils, fine tuner, contrast control, 


metal case, selected resistors, wire for shunts, selected switches, calibrated scale 
and instructions, 32/6, plus 2/6 post and insurance. 


and resistors. (Metal case 
available as an extra) Price only 19/6, 
plus 2/6 post and insurance. Dtaa free 
with parts or available separately 1/6. 


ELECTRONIC PRECISION EQUIPMENT, LTD. 


Post orders are dealt with from Ea:tbourne, so ‘or prompt atteniion please 
post your orders to 66 Grove Road, Eastbourne, marked Department 2. 


<-%, Tag 7 ged a | a0, Seemed Foe ogg Rd., | 226, Gente t Road, 
4 > ury Par! 4. Cro: 

Pho RUISLIP 5780. Eastbourne, ‘Sussex. | Phone: ARChway 1049. | Phone: CRO 6558. 

Half day, Wednesday. oe y- Half day, Thursday. | Half day, Wednesday. 


\/-\0900)0 9008 
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20th. June | 26th. June. 


PARIS 


SALON 
NATIONAL 
4 BE ODE LA 
me PIECE DETACHEE 
= & ELECTRONIQUE 


af \ 


a INTER 


)) INTERNATIONAL 
/ / EXHIBITION 
OF ELECTRONIC 
COMPONENTS. 


The largest technical display 


in the world ~ / 


in the field 


_of electronics. 


EXHIBITION PARK 


PORTE DE VERSAILLES 


PARIS 
FRANCE 


For all enquiries, apply to: 
‘“‘Commissariat Général 
du Salon de la Piéce Détachée’”’ 
23, rue de Liibeck, PARIS-16¢ 
Téléphone : PASsy 01-16 
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| . The new! : a | : 

% MOTEK 
TAPEDECK 


| This superlative all 
| British Deck with three 


speed control knob is 
designed to allow easy 
fitment and simplicity of 
operation. 
The many outstanding 
features place this Deck 
in a class alone. 


Details on request, 
Patents pending. 


: a: . List gns. 

TECHNIQUES { 

Wedmore Street, London, N.I9. Tel: ARChway 3114 
ae 


DHB/7315 


POTentiometer LOCKS | 


| KNOB | PRE-SET 


LOCK 


The ideal 
method of 


CONTROL LOCK 


TYPE 


locking panel 
mounted con- 
trols. 

Positive guard 
against vibra- 
tion, etc. 


This development of our popular 
pre-set control lock is finished in 
black plastic and embodies control 
knob and instantaneous finger-tip 
locking knob. Send for List No. 
A.6. 


Prices reduced! 


Have you had a copy of our re- 
vised Knob Lock price list? 


SCEE LTD. revoica Rm a 


SUTTON COLDFIELD 


“228 meters or 


P.K.2 


Very attrac- 
tive appear- 
ance for panel 
mounting. 


TYPE 
C.H.2 


These un- 
its are de- 
signed to 
lock the 
spindles of 
pre-set 
*. potentio- 


trimmers 


without ro- 
tational or 
lateral dis- 
placement of 
shaft. Will 
accept wide 
range of panel 
thicknesses 
Send for leaf- 
let A.l 


Phone: SUT 3038 & 5666 


. ot df ads oh Oe ke 


a: ah ie i th a te ie eo ek ee 
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Rameute rasiospares components 


delivered absolutely “by return’ 


“ma ]HLR-S| 


EASY 


LEAK csiieminr 


for the Connoisseur 


THE LATEST 
“TL/I2 PLUS” POWER AMPLIFIER 
and the 
‘*“VARISLOPE III” PRE-AMPLIFIER 


are designed to give the highest possible fidelity from 


records, radioandtape. As supplied to Broadcasting Stations 
throughout the world. For the finest quality reproduction 
together with workmanship of the highest order—your 
choice must be LEAK. 

Cash price of the complete amplifier is £34/13/-. We can 
supply for 9 equal monthly payments of £4/I/-. Carriage 
and crate paid. 


All other LEAK equipment available on similar terms—also CHAPMAN 
and LOWTHER TUNERS. GARRARD & CONNOISSEUR Transcription 
motors, etc. In fact ALL Quality Equip it supplied over 9 equal 
monthly payments. 5% Interest charge only. 

We pay all carriage charges. 


Prompt personal service to your requirements. 


The L-R*SUPPLY COMPANY, LTD. 
BALCOMBE (Tel. 254) SUSSEX 


WIRELESS WORLD : 


SCOTCH 
BOY 


POLYESTER 
TAPES 


...the first, 
and still the best! 


* SCOTCH BOY ' 150 was the first polyester based 
magnetic recording tape to be introduced to 
Britain 3 years ago. It’s still way out ahead! 
*SCOTCH BOY' 150 gives you fifty per cent 
more playing time; 1800 ft. on a 7” spool and in all 
lengths it’s splice free. It is an all-weather tape which 
stores indefinitely. ‘Scotch Boy’ 150’s extra thin, 
extra tough polyester base is practically unbreak- 
able in use. 

‘SCOTCH BOY ' 150 Extra Play conforms more 
readily to recording heads, giving true high quality 
reproduction. 

*SCOTCH BOY’ 150 first and best polyester tape, 
is made in Great Britain by the 3M Company, 
world’s largest and most experienced manufacturer 
of recording tapes. 


150 EXTRA PLAY POLYESTER 
3° — 300ft........ 9/6 
5” — gooft........ 28/- 


5}° — 1275 ft. ....... 35/- 
CL ere 50/- 
8}” — 2400 ft. .. 22.2 72/6 


TRACE MARK 


OTCH 


BOY 


Sc 


MAGNETIC TAPES 
do the job BETTER 


PRODUCT OF | MINNESOTA MINING AND MANUFACTURING CO. LTD., 
3M HOUSE, WIGMORE STREET, LONDON W.I 
RESEARCH AND BIRMINGHAM MANCHESTER * GLASGOW 
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I, 
Bevery oo: 


rok 


Pv pplication : . ; 


where bellows were used, Hydroflex was preferred. 


Over 50 bellows applications, covering the 
extensive fields of pressure sensitive systems, 
thermostatic systems and flexible shaft couplings, 
were shown on the Drayton Stand. In addition, 
more than 30 manufacturers exhibited instru- 
ments and mechanisms incorporating Hydroflex 
Metal Bellows. 


HYDROFLEX CAN WORK FOR YOU AS WELL! 


Write for 


List No, HYDROFLEX Seamless 
800-1 


The Drayton Regulator & Instrument Company Ltd. 
B22a West Drayton, Middlesex. 


Train for a Wonderful future, 


in RADIO & 


‘, . . IS in effect a 
new book that can 
be thoroughly 
recommended. ’ 


TELEVISION... 


Radio and Television techniques are continually 
advancing and their applications ever increasing. 
These fields offer to the trained technician a career 
with an assured and remunerative future. 
Here is your opportunity to enter for :— 


eS «Full-time day course in 


the Principles and Practice of Radio and Television. 
Designed for the training of Radio and Television | ' eee 
Servicing Engineers and others similarly engaged in T |  . tel ; dl mig 
the Electronics Industry. Next course commences e evision B aa M 4 spon pe i 
September 9th 1958; others in January and | ritish bOOks on television. 


= 8 It deal hensively with 
May 1959. RECEIVING §—tscision recrving couip 


fournal of Electronics 


The E.M.I. College of Electronics. Dept. 127, | . ment and gives many 

10, Pembridge Square, London, W.2. E ul me nt practical details and design 

Telephone: Bayswater 5131/2. qj p data. The circuits of the 

The College is part of the E.M.I. Group ... Britain's | : television receiver are split 

foremost electronic engineers . . . Pioneers of the world’s by W. T. Cocking, ™.!.€.€. up into a number of sections 

first public television service. 4th Ed. 30s net by post 31s 94 and a separate chapter is 

ofl > a devoted to each. An essential 

THE E.M.I. COLLEG E 3:,.\ | See book for all television en- 
° F E L E Cc T R be] “i I Cc s y | Published for ‘Wireless World’ gineers and students. 


— by Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 


XUM 


E, 1958 


ct a 


>ctronics 


to be 
ortant 
vision. 
y with 
>quip- 
many 
design 
f the 
split 
ctions 
fer is 
ential 
1 en- 


, S.E.1 


JUNE, 1958 


WIRELESS WORLD 


117 
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INCLUDING SHELTER H.D. 


399 WHOLE INSTALLATION 


10 KW. PETROL GENERATOR 


7A & 
P.E. 95G AVAILABLE 


Also available separately 


TRANSMITTER BGIOE 


Three pretuned channels selected by 
switch. Frequency control regulated either by manually tuned MASTER 
OSCILLATOR or crystal controlled oscillator. 


Power output 450 w. telegraph, 350 w. telephone. 


Frequency range 2 Mc.-I8 Mc. 


Power supply 120 v. A.C. 50/60 cycles special auto-transformer 120/220 v. 
made by Hallicrafters can be supplied additionally. 


Tube complement oscillator 6V6, doubler or buffer 6L6, intermediate 
Power amplifier 250 TH. HV Rectifier 866A(2). 
Audio drive 2A3(2). 


amplifier 807 (2). 
ae regulator VT139(3). 
Rectifier 5Z3(2). 


Complete with Speech amplifier, aerial tuning unit, tank coils, tuning units, 
microphone, key, connecting cables. 


We guarantee full supply of all replacement parts for a minimum of 5 years 


after purchase. 


PCA. 


Offices and Works 
BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone: RIV 8006/7 


. 


Modulator 100TH(2). 


RADIO 


with leads, fully 
Packing and Carriage 2/6. 


AVOMINORS in leather case, 
tested £5/10/-. 
BRAND NEW ORIGINAL SPARE PARTS 
FOR AR88 RECEIVERS. 


LF. TRANSFORMERS Ist, 2nd, 3rd, 4th (for 
type D) 12/6 each or complete set of 6, 60/-. 
LF. Transformers. Crystal Load, 12/6 each. 
Plates escutcheons (for D and LF), 15/- each. 
Dials (for type D), 10/- each. 
Logging dial (for D and LF), 10/- each. 
Filter Chokes (for D and LF), 22/6 each. 
Output Transformers (for LF), 30/- each. 
Crystal phasing (D), 2/6 each. 
Antenna trimmers (LF and D), 2/6 each. 
Filter Condenser 3 x 4u.F, £2/10/-. 
Condensers 3 x .25uF (D and LF), 2/6 each. 

3x .01luF (D and LF), 2/6 each. 
RF Antenna inductors hg and LF), 7/6 each. 
Mains transformers (LF), £3 cach. 
Medium knobs (for L “y at D), 2/6 each. 
Small knobs (for LF and D), 2/- each. 


INTERMEDIATE FREQUENCY TRANSMITTER 
TMJ (cw and phone) 200/400 kc/s, 150 w. output, 
built-in P.S.U. Manufactured by Bendix Radio 
Corp. Meas. 6ft. 4in. x 2ft. 6in. x 2ft. 2in. 
Bargain price without valves £45. Transport 
in U.K. £7/10/-. 
ROTARY CONVERTOR UNIT. Input 11.5- 
12.5 v. D.C. Output 300 v. 200 mA. D.C. 30/-, 
postage and packing 15/-. 
R.109A RECEIVERS. Covering 2-12 Mc/s. 6 v. 
D.C. New and tested, £4/5/-. Carriage paid, 
SLIDING RESISTANCE. 2 barrels, rotary action, 
0.26 ohms, 20 amp. 12/-, post and packing 3/6. 
HIGH RESISTANCE HEADPHONES. 4,000 
ohms. Brand new, ex-W.D., boxed, Type 
C.H.R., 10/-, D.H.R., 12/6 per pair. 
LOW RESISTANCE HEADPHONES. Brand new, 
Type C.L.R., 5/-. D.L.R., 7/+ per pair. 
VALVES 
1D8, 5/-, 3B24 4/-, 5U4G 7/-, 6AG7 8/-, 6BAK5S 
5/-, 6B4G 5/6, 6J6 3/6 6K7GT 6/-, 6KSGT 8/-, 
6SJ7 7/6, 6SL7GT 7/-, 6SN7GT 7/-, 6SQ7 8/-, 
53A 4/-, 446A 20/-, 813 (RCA) 80/-, 955 1/6, 
VR105-30 5/6. 
AMPERITE RELAY VALVE 5 No. 4 G 12/6. 
C.R. TUBE 5CP1 50/-. 
CRYSTALS 1N21 2/-, 1N21B 7/6, 1N22 10/-. 
All valves tested and guaranteed. Postage and 
packing 6d. per valve. 


P. C. RADIO LTD. 


170, GOLDHAWK RD., 
W.12 SHEpherds Bush 4946 


MODULATION TRANSFORMERS (U.S.A., Col- 
lins), primary imp. 6,000 ohms. C.T., secondary 
6,000 ohms, 20 W., 9/6 each. 
MICROPHONE TRANSFORMERS. Balanced 
input 30 or 250 ohms, U.S.A. manufacture, 7/6. 
Post and packing 1/6. 
JOHNSON’S AMERICAN TRANSMITTING VAR- 
IABLE CONDENSER. 501 pF., 3,500 v. 17/6, 
postage 2/6. 
HIGH SPEED RELAYS. 1,000 + 1,000 ohms, 
7/6, post and packing 1/6. 
SCR522 TRANSMITTER (BC625), 
all valves, 45/- post free. 
COMPLETE V.F.0. UNIT from TX53. Freq. 
range in 4 switched bands from 1.2-17.5 me/s. 
Two V.T. 501s as oscillator and buffer, 807 as 
driver, two S130s as voltage stabilizers. Output 
sufficient to drive two 813s in parallel. Slow 
motion drive directly calibrated in me/s. 
Provision for crystal control, metering of buffer 
and driver stage. Power requirements 400 v. 
and 6.3 v. D.C. Can also be used as low power 
transmitter. In excellent condition with valves 
and circuit diagram. £5. P. & P. 15/-. 
AMERICAN HANDY TALKIE. Type B.C.611, 
ae two operating crystals (5-6 Me/s. 
band), £19/19/-. Postage and packing 10/-. 
UNIVERSAL CALL 10 LINE TELEPHONE 
SWITCHBOARD, as new, fully tested with all 
accessories. 
BC375, complete with T/U, PE73, etc. 
BC221, Frequency meters. 
Prices on application. 
CONDENSERS, RESISTORS, COILS, TRANS- 
FORMERS, etc. Very large selection in stock. 
BUZZERS SIGNALLING TRAINING. Bakelite 
or wooden ge a buzzer, key. New 
p= P, & P. 

ORSE Keve,. 8 amp. New 2/6. P. & P. 1/-. 
FULLERPHONES. New, in wooden cases, com- 
hy with buzzer, key and headphones, 10/-. 


including 


P. 3/-. 
TANNOY LOUDSPEAKERS. New, £1. P. & P. 
3/-. 


PERSONAL 
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ORDER YOUR BJ STEREO ARM AND CARTRIDGE NOW! 


Perfect tracking is essential for this exciting 3-dimensional sound 


Stereo versions of the Super 90 Mk. II Price: (Complete with diamond) 
& TAN UI arms are now avail- Sgns. ino. P.T. YOU can 
able AT NO EXTRA COST. reproduce our sensa- 


BJ Stereo cartridge will tional Audio Fair 


‘SUPER 90’ ~ oom — ane _— TAN IL ARM 
in good time own 
from your home 3 


dealer 


TOP “Cc” 


The only high frequency unit with omni-directional 

spread—simple to connect and stand on any loud- 

speaker cabinet, radio, TV or tape recorder. 
Price: 5 Guineas inc. tax. 


Send P.O. for 7/- and you will receive by return, the famous BJ Alignment Protractor. 
Free on request are illustrated leaflets of the latest model arms, accessories and details 
of the complete range of BJ speakers, including the new BJ SONETTA, shown at the Fair. 


BURNE-JONES & CO. LTD. CHEAM SURREY ENGLAND 


The Best Manufacturers | WALMORE ELECTRONICS LIMITED 


| PHOENIX HOUSE, 19/23 OXFORD STREET 
use Grey & Marten | ser tea 


Telephone : GERrard 0522 Cables : Valvexpor 


A m a lgam 0 q r For immediate response Telex London 8752 


EXPORTERS OF RADIO, TELEVISION AND 


Grey & Marten make solders specifically for the | INDUSTRIAL TUBES, HAVE PLEASURE IN 


Radio, Television and Electronic industries. 


Amalgam ‘Resinact’ Cored Solder with specially INTRODUCING THEIR BRAND 
activated resin flux, to specification DTD 599, and 

B.S.441. 

Amalgam P.C. Alloys for dip-tinning printed oo” =, 
circuits (free service for checking analyses of metal R ADI Oo 


in customers’ baths). 

Amalgam Fusible Alloys, made in all forms, for all WALRAD 
uses. Fully approved A.I.D., C.I.A., G.P.O., ET 
I.R.C.S.C. and.M.O.S. 


m™, TUBE 


AND INVITE ENQUIRIES FROM BUYING 
AND CONFIRMING HOUSES EXCLUSIVELY 
FOR EXPORT 


GREY & MARTEN LIMITED | SUPPLIERS OF RADIO COMPONENTS 
City Lead Works, Southwark Bridge, London, S.E.1. Tel: HOP 0414 ELECTROLYTICS, AND CATHODE RAY 


and at Birmingham, Manchester and Ipswich TUBES 
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T | ATI F MER THE HI-GAIN BAND 3 PRE-AMP. 
C.R. . SOL ON TRANS OR S Cascode circuit using Valve ECC84. 
SS cohels Ren Sabon bovine Moab Cathode aa Complete kit 29/6 = power; or 49/6 
‘or athode ay ‘ubes a z= 2: scien i 
ereuit an rH Yor Ox, Eisen ih F ling emia st as pc with power pack kit. Plans only 1/6. 
Type A. Low leakage windings. io rs P 
® boost on Second ! ohm 
Leeman Volume Controls 80 cAste Coaxial 
4 volt 10/6 each with Tag Midget size 
SEE cox ckcan nes 10/6 each Panel and Long spindles. Guaran- tnolated {ie ge ym 
RR PORE Se 10 4 4 Solder Tags teed 1 year. All values ; ay — yd. 
13.3 volt ..... 10,000 ohms to 2 Meg. Tienda au 50% 
Ditto with mains primaries 12) G each No Sw. D.P.Sw. a 
Type B. Mains input 220/240 volts. Low Capacity. Multi 3/- 4/9 FRINGE QU. 
Cutest 2, 4, 6.3, baad my by Ee — has we —- Linear or Log Tracks. AIRSPACED.. 1/6 yd 
hich incre output volts % an % respectively. 
This transformer is suitable for ail Cathode Ray Tubes. 1958 RADIOGRAM CHASSIS COAXIAL PLUGS 1/- Do 13 
With Tag Panel 21/- each. Ditto for 6 volt Tubes WAVEBANDS FIVE VALVES} | SOCKETS 1/- OUTLET BOXES 4/6 
only 1 8.W. 16 m.—50 m. LATEST MULLARD BALANCED TWIN FEEDER per yd. 64. 800 or 3000. 
C. ow capacity wound transformer for use with M.W. 200 m.—550 m. ECH42, EF41, EBC41, TWIN = ~~ ye FEEDER 1/6 yd., 80 ohm. 
2 volt Tote olts af — nee % 240 volts. ys a A.c. 200/280 oer cal TRIMMERS, Ce: ic, 30, 50, 70 pf., 9d. 100 pf., 150 pf 
Output 2-22-23-3 volts at 2 amps. eacl mo Guarantee. v., o * 
All Isolation 7 forme are vi ly boxed, labelled Short-Medium-Long-Gr vate, ‘oad erative 1/3. 250 pt., 16. 6. 600 pl., 750 pf., 1/9. Philips, 1/- ew 
and clearly marked with relevant data. Chassis x x UMINIUM CHASSIS PI irilled 
NOTE:— ssential to use mains primary = —_ Glass Dial 10 ae. borizontal or vertical available. Al 4 side pa = poe ig fixing holes’ 
T.V. receivers having series connec 2 Pilot Lamps. Knobs, ey or Ivory, aligned with 2tin. sides. 7x4in., 4/6; 9x7in., 5/9; 11x 7in.s 
RESISTORS. |All preterred values, 20% 10 ohms to 10 — _ 6/9; 18x 9in., 8/6; 14x 1lin., 10/6; 15x 14in., 12/6; 
‘STABILITY. ” 1°, ‘lp ia od BRAND NEW £10.10.0 cox. ae ——_—__— 
Hi 81 ape iw. < Bi 0%. OL values TERMS: Deposit £5/5/. and € monthly payments of €1.| | BLACK CRAGKLE PAINT. Air drying, 3 tin 
5 watt 1/3 ‘ : P.V.C. CONN. WIRE, 10 colours, single or stranded, yd. 
10 watt WIRE-WOUND RESISTO 1/6 | }°-- 17/6; 10in., 25/-; 12in., 30/-. NEON MAINS TESTE 5/-. 
1 ohms—10,000 ohms 2/- : SOLDER RADIOGRADE 3 9d. 2 Ib. 2/6. 
,000 ohms—50,000 ohms 5 w., 1/9: 10 w......... 2/3 tr GARRARD 4-SPEED RECORD y =: 
| oe a gg ge eh, 4 — ha CHANGERS RC120/4H MKII MODELS 12/6 PURETONE RECORDING TAPE 
Be nD. . ni 
Knurled Slotted Knob. | Spindle High Grade. Ali Brand new and fully guaranteed 12 months 1,200 ft. on standard fitting Tin. metal reels 
i gine ee | Vabeiawenmst»w ||” [AUDIO PERFECTION | i eae ne af in pate" 
4 " a - 
re ae bok. CONTROL 100, arn | | Designed to play 16, 83, 45, 78 r.p.m. Records. 7in., 10in., in. plastic dh pe 21/ 


12in. Lightweight Xtal pick-up, turnover head, t 


0/P TRANSFORMERS. Heavy Duty 50 mA, 4/6. Multi- wo 
separate ag J Los a py gies , each plays 

Fab at Panis Gog Sie at de We, MY | | Ebi es eines miro | | FOLEAGER’ OST Tg.cuN oY TY Rae 
LE. CHOKES 15 10H 60/85 me, Bi. 85 ma. 10/6. OUR men “E10. 15. 0 each. Post Free. 3.6 KV., 716: 3 K3/50 v. 4 KV., ; K3/100 8 kV., 14/6. 

ma. ° ma. / c.p.s. Vo) e 30% of above. 
MAINS TRANS. 350-0-350, 80 mA., 6.3 v. tapped 4 v. 4 a. Terms: Deposit £6 and 6 monthly payments of £1. TYPE, RMI, 125 v., 60 mA., 5/-; om, 100mA., 
5 v, tapped 4 v. 2 a., ditto 250-0-250 80 mA., etc., 22/6. | | SUITABLE PLAYER CABINETS .............. 49/61 | 6/-; RM3, 120 mA., 8/-; RM4, 250 v mA., 16/-. 
Bargain 300-0-300 v. 65 mA., 6 v. 4.8, 4v. 2a.. 17/6. | | AMPLIFIER PLAYER CABINETS ............ 63/- ee ma, 716; 80, how - 4 pn oy 

1.F. TRANSFORMERS 7/6 pair CONS. Wearite Pt i= each.’ Osmor Midget 
465 ke/s slug tuning miniature can 2} x o lin. High GARRARD 4-SPEED a RECORD “Q” type ~ dust core, from 4/- each. ll ranges 
Qand good band width. By Pye Radio. Data sheet supplied. PLAYER 4 TEL’ .. ~ and M gs . 


Bb. Dae SNOT Ot FERRITE ROD AERIALS. M.W., 8/9; M +? a 12/6. 
Wearite M800 LF. Miniature 465 ke/s, 12/6 pair. 
Wearite 650 LF. Standard 465 ke/s, 19/6 pair. £8 [aupio seaaecTIOT) POST] | TRF COWS A/HF, 7/- pair. HLF CHOKES, 
JASON F.M. TUNER COIL SET, 26/-. H.F. coil, aerial 
HEATER TRANS. Tapped 200/250 v. 6.3 v. 1 amp., 7/6. Designed to play 16, 33, 45, 78 r.p.m. coil, Oscillator coil, two I.F. Transformers 10.7 Mc/s., 
ALADDIN FORMERS and cores. jin, 8d.; fin., 10d. Records, 7in., [0in., I2in. Lightweight Detector transformer and heater choke. Circuit and 
Sin. FORMERS 5937/8 and Cans TV1/2. jin. sq. x 2iin. 
E : . /2. . 8d. Xtal pick-up, GC2 turnover head, two component book using four 6AM6, 2/-. Complete kit 
sow MOTION DRIVES. Splenelis — ern 2/3. separate sapphire styli, Standard and L.P with Jason calibrated dial and valves, £6/15/-. 
TYANA. Midget Soldering Iron. 200/220 v. or 230/250 v., et ee ee ae 
MAINS DROPPERS. Ijin, Three Adj, Sliders, 3 amp. | EXCEPTIONAL OPPORTUNITY | COMDsnnnns, ee ttt $00 of ioe GL Habel 
: MODEL 4/564 ; ; 
750 ohms, 4/3. .2 amp., 1,000 ohms, 4/3. ts 500 v. .001 to .01 mfd., $4 l=; 25, » 1/9; 
CORD. .3 amp., 60 ohms, per foot, .2 amp.,100ohms | COLLARO 4-speed Single Record Player, 1/850 v. ed 0.1 mfd. 2,000 v., 3/6; 0.01 mfd. 2,000 v. 1/9. 
per foot, 2 way, 6d. per foot, 3 way, 7d. per foot. — nes weomnamnenag st lightweight poe gh on ~m.. 3 
tudio ick-up with turnover Xtal mounted on | SILVER NERS. 10% 5 pf. to 500 pf., 1/- 
STEM Fenech VSTAL MIME INSERT by Acco | | csepiace. Autostopfitted. Gorng 000 pt. to 3.000 pt. 1/3. CLOSE TOLERANCE (+: 1 vi.) 13 
| [Pie 6.6 No transformer required. | ou BMS. Carr. 4j- | PE to A pe 116, DEFEO 1% 60 vs — 
. : o i. con ts, 45/-. Pocsetine pa 
aad ea =a Mobouan Fo goponan Mean tyres 
: , 7 me onsad BUILD THIS REPRODUCER — ; \ 
Sin. R.A., , in. x 4in. Good s f * 25 v. * 1450 Vv. ™ 
| Shin. 8 rare Bl. Qi,” "bin. Plessey, 1916. SPECIAL SINGLE PLAYER KIT aay. «a |srsasoy. die|ieriossoy. & 
6}in. Goodmans, 86. = ot R.A., 30/- Ready for d ly. 4/450 v 2/3 16 + 16/800 v. 6/- | 6,000 mfd. 6 v. 6/6 
| 4in. ELAC TWE -. 2in. Plessey, 30/-. “ 8/450 / N TYPES 32 + 32/350 v. 6 
xpor I Sin. ME. 2.5 k. field tapped O.P. transformer, 94/6. ee Collaro i gomnodl aie £412 6) | 2500 v 38 Ds $d. | 324+32/450v. 6/6 
15 ohm Plessey 10 wt. 12in. with Tweeter, 97/6. ag portable case x 16/450 v. 3/6 | 16/450 v. 3/6 | 64+120/275 v. 7/6 
are, DOOR SG Bi; Sarre A Mo mate S| Nncadpiuils Swett amplifier with — [| mees elses, o-|iecssonecee 
£. ohms, brand new. mm 2/450 Vv. [de v. - 
SWITCH CLEANER Fluid, squirt spout, 4/3 tin. two valves and loudspeaker ...... £ 6 25/25 v: 1/9 | 100/275 v. 5/6 12/6 
AND Pir ita, “0- RS. +l y amr| —— a. All available separately. Post 2/6 each. anaes 10 | 50+ 501880 v. ze 1,000 +1,000/6 * 
Q/-; less trimmers, 8/-. Midget, ¥/ 6; Single 50 p.t., 2/6. or £9.15.0 complete kit post free. | VE BRIDGE SELENIUM RECTIFIERS. 2, 6 or 
-E I WA 
.E IN Solid Dielectric 100, 300, 600 pL. 36 each. £3.5.0 extra with Garrard 4-speed | 12 v. 1} amp., 8/9; 2 a., 11/8; 4 a., 17/6. 
ma B HOLDERS. "Pax tnt” Got HPS, oe o- CHARGER TRANSFORMERS. Tapped input 200/250». 
» o, » Lis, for charging at 2, 6 or 12 v. 1} a., 15/6; 2a. 17/6; 4a., 22/6. 
MOULDED Mazda and Int. Oct., 6d., B7G, BSA, BSG, B9A. ~ P 
oa. AT id a6. me = ca, ts cureney eae aye lon — Charger circuit free on request. 
| SPEAKER FRET. Gold Cloth 17in. x26in., 5/-. DRY BATTERY OPERATION | All boxed WALVES New & Guaranteed 
=. 10. ET a Silver Lotta. x bin is S.W.1 13.6 to 43 metres, Ace} 42.8 to 136] | Jirs 6K8  _§/6,FA50 1/6EZ81 11/ 
Tyran Att Gin. wide, 10). tt: 2 nee oe metres, Medium 187 to 575 metres. | }.185 614 = 1O/G|EABC8OLO/GIE1148 
2 p. 2-way, 3 p. 2-way, short spindle .............. 2) A fine all-wave receiver giving world-wide] | ad ue 10) cae ~ © inary I 
j 5p. 4-way 2 wafer, long spindle .................. 6) reception on three wavebands. Operation is 384 681M id. IEBC4 10/6/MU14 10) 
2 p. 6-way, 4 p. 2-way, 4 p. 3-way, long spindle --+» 3/6 | [from a single dry battery, very economical low} , [3y4 68N7  8/6|EBFS0 10/6|P61 6) 
op away, 1 p. ae long - — 3/6 | [consumption valves DK92, DF96, DAF96, DL96. | }5u4 6V6G 7) \pores 12/6\PCcss _ 19 
AR -3 4 6 ‘water 86; ; , water 12/¢: é6in. ELLIPTICAL LOUDSPEAKER 5Y3 SV6GT 8/6/ECPS0 11/6) PCFSO | 54g 
TOGGLE SWITCHES. S.P., ; D.P. 3/6: D.P.D.T., 4l-. The cabinet is attractively presented in coe ie 2! [ted iorelroLss cash 
RSE KEYS. good quality 2/6. Buzzers 3/6. maroon and beige with gold trimmings. Hy oa 10! BOLaS 19 PENS , 
TRANSISTORS SIZE 9} x 63 x 4tin. a 16 6BE6 12AH8 10/6\EF39 PL82 10) 
atte 6BH6 12AT7 EF41 PY80 
| PRODUCT OF WELL-KNOWN our price £6.6.0 ce Be ed = © EFo0 1pigievee 1 
JUNCTION TYPE PNP. Cosrtane and enemas S- soe  Biglsemesechlerso, gigisror. Bh 
AUDIO suitable for high R.F. suitable for medium 6F6 12BH7 10/€ |Sylv. ; UBC41 10/ 
gain and low frequency and low frequency osci- TELETRON AJAX a SET | | 6H6 12K7 8 |EF80 10/6|UCH42 1 
| 2 2 y j 
YING amplifiers, and for output lators, frequency changers, Complete kit with cabinet 4} <3x1lin. All components} | }6J5 3/6) 12Q7 8 |EF92 5 UF4l 10/ 
Stages giving up to 250 and I.F. amplifiers, Fre- and instructions. 15/- or 30/- with pair of lightweight 656 /6\35Z4 9/6 EL32 5/6\UL41 10/ 
VELY | . a quency 2.5 Mc/s. minimum. ELR. headphones to match. | ; wl 10 ee 19 UY41 } | 
PRICE = | ; 1X7. / 
Bani ~y OC 71, 0C72, Equivalent OC4, an 102, | 48-hour postal Service. 6K7 56 954 1/6/EZ40 10/6'X79 1 
Red Spot. Blue Spot, White Spot. | Our written guarantee with every purchase. Please address all Mail Orders correctly as below 
337 WHITEHORSE RD., WEST CROYDON 
‘NTS RADIO COMPONENT SPECIALIST OPEN ALL DAY—(Wed. 1 p.m.) | CATALOGUE éd. 
RAY TEL. THO 1655. Buses 133 or 68 pass door. S.R. Stn. Selhurst. P. & P. I/-,£2 orders post free (Export extra). C.0.D. Service 1/6, Export C.W.O. post extra, no H.P, 
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We can supply, ex-srock against early orders, the following instruments and accessories. Post Free to any address. 
thing listed is ‘‘ QUALITY "’ tested. Full Hire Purchase and Credit Terms available with complete confidence. 


ACOUSTICAL: Quad Ii Amplifier and Contro! Unit, £42; Quad Il F.M. Tuner, €30/9/-. ALTOBASS 2000 Loudspeaker in 
E.M.-Plan Cabinet, 394 gns. COLLARO 4T200 Uni. fitted with Expert P.U. £37. COSMOCORD Black Shadow Pick-up. 


Every- ‘ 


Details available soon. DULCi: Dulci-Harting Deck and pre-amplifier, 55 gns. £.M. PLAN: ll Trovatore Loudspeaker. ad 
Complete Carmen. Your choice of Tape Deck or Transcription Unit, matched amplifier and control unit. From 69 gns. Vv 
EXPERT Acoustic Column £33. GARRARD 301 Transcription Unit with Expert P.U., arm. £50. G-PLAN: T.932Q Cabinet with I 
amplifier and control unit, 44 gns; T.933Q Loudspeaker Cabinet (felted), 284 gns.; T.933Q complete, 52 gns. Librenzas le 
quoted against firm enquiry. HEAL: Quad Chairside Cabinet, fitted with Acoustical equipment. Space for Record/Tape units, 2 


100 gns. ; Standard Fireside Cabinet, 75 gns.; Fitted with Thermionic Amplifier, space for Record/Tape units, 75 gns. Other 
amplifiers fitted to customer's order Sc.E.: Your Tape Recorder deck can be aligned to within a 2,000 part of an inch. We 
have arranged with Scientific Engrg. to have customer's decks corrected, improved, adapted and aligned. Prices from 4gns. 
AURIOL, B.S.R., BRENELL, BURNE-JONES, CHAMPION, CHAPMAN, G.E.C., GOLDRING, GOODMANS, GOODSELL, 
JASON, LEAK, LOWTHER, LUSTRAPHONE, MAESTROVOX, MAGNETIC RECORDING, MULTICORE, NORMANDA, 
ROGERS, SHIRLEY, SIMON SOUND, TAPE RECORDERS LTD., THERMIONIC PRODUCTS, TRUVOX, TUTOR TAPES, 


VERITONE, WATTS, WOLSEY, WRIGHT & WEAIRE. 


STOP PRESS! 


THE MODEL V. 
RECORDER. 


Rola Celestion 


ree 


Speaker 


Superimposition — Mixer 


VERITONE TAPE 
Unit — 


52 gens. complete 


LATEST INSTRUMENTS DIRECT FROM THE AUDIO FAIR 


J.C. HIBBERT 23 watter st. 


e 


——oeree eon 


CHESTER 


SONOMAG 


Continental 


New, more sensitive, Lustrette 
microphone, famous Collaro 
Mark IV 3-spced deck—refine- 
ments normally costing much 
more. Write for full trade terms 
and literature. Call and hear the 
new Continental Sonomag. A 
revelation in portable perform- 
ance. 


DIMENSIONS:— 
Grand Prix styling and amazing Height (Excluding Lugs) .. 5/8in. 
performance meet in the new | Diameter (Top)........-- 9/16in 
Continental Style Sonomag. Diameter (Base) ........ 5/8in 


MINIATURE COILS 
| FOR TRANSISTOR RADIO CIRCUITS 


| These are the smallest screened coils 
available on the British market or the 
Continent. 


%Latest high-efficiency ferrite 


} 

| 

| Diameter (Top) 
| pot cores and litz windings. 
*High Q for maximum gain 
| and selectivity. 

} 


| Coupling ratios carefully de- 
signed to match latest R.F. 


transistors. I.F.—460/470 
Ke’/s. 
| *%Low-loss moulded nylon i 
formers. - 
| THREE TYPES AVAILABLE:— N 
| List B 
| 735 Oscillator Coil List Price A 
736 Istor 2nd I.F.trans- 11/3 each f 
former. postage c 
737 3rd I.F. transformer 6d. extra. I 
Connection diagram supplied. Trad, M 
| " ade, anu- 
| DELIVERY: Ex Stock. facturers, and 
| C.W.O., or C.0.D. —(1/6d. extra’, J Export enquiries 
| invited. 
Orders and enquiries direct ‘0 the manufacturers : — 
| CHANNEL ELECTRONIC INDUSTRIES LTD. 
SONOMAG LTD. COMPONENTS DIVISION 
. DUNSTAN ROAD BURNHAM -SEA A , 
2St. Michael’s Road, Stockwell, S.W.9. Tele: BRI5441/3 | tense A lb de! . 
B 
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Best Buy 


C.R. 
Very 
Ideal for conversion to 
Condi- 


[MONITOR TYPE 6i. 3fin. 
Tube. AC mains power pack. 
modern design. 
Oscilloscope, full data supplied. 
tion as new. £8/19/6, carr. 15/-. 


TRANSMITTER TYPE 36. A complete 
50 Watt transmitter for phone or CW. 
Covers 10-40 Mc/s. Tested and ready to 
plus into A.C. mains. £12/10/-, carr. 30/- 
Eng. & Wales. For full details see previous 
adverts or send S.A.E 


VHF TRANSMITTERS. BC-950A-130 
100-150 Mc/s., 4 channel, crystal control- 
led transmitter. Complete with valves- 
2 of 1625, 2 of 832A, | of 815 (modulator). 
BRAND NEW. in original American 


packing. (Xtal not supplied). £5/19/6. 
Carr. 7/6. 
BEACON TRANSMITTER-RECEIV- 


ERS RT37/PPN2. Contains 5 3A5, 3 
185, | 1S5, and two 2 Volts vibrapacks. 
Complete in haversack with telescopic 
mast antenna, lightweight phones, manual, 
etc. BRAND NEW. Special reduced 
price, 65/-, carr. 7/6. 


AVOMETER MODEL D. 34 ranges. 
Large size AVO. For full details see 
previous adverts. Thoroughly over- 
hauled. Complete with batteries and 
instructions. £8/19/6, post 4/-. 


SANGAMO-WESTON ANALYSER 
E772. A useful multi-range meter in 
Rexine covered carrying case. Thoroughly 
overhauled and in perfect working order. 
For full details see previous adverts. 
10 Gns., carr. 4/-. 


TRIPLETT COMBINATION 
TESTERS. Valve tester and multi- 
meter combined. 10,000 ohms per volt. 
Complete with batteries, instructions, 
and tested ready for use on A.C. mains. 
BRAND NEW. £14/19/6, Carr. 7/6. 
See illustrated advert. p. 140 May W.W. 


WIRELESS WORLD 


— SENIOR MODELS 


Complete with valves, 9 general coverage plug-in coilsets 
50 Kce/s. to 30 Me/s., instruction booklet, and circuit, but less 
external power supply unit. 
Table models, as new condition, 21 GNS. Rack Mounting, 
18 GNS. Packing and carriage 22/- extra. 

Send S.A.E. for further details. 


METER BARGAINS 


RANGE SIZE PRICE 
50 Microamp. Flush Circ., scaled 0-100 59 
100 Microamp. Flush Cire. 42/ 
100 Microamp. Flush Circ., scaled “Megs.” 39. 
500 Microamp. Flush Cire. Ex 19 Set 12/ 
1 Milliamp. Flush Square. Fe/NFe.1954 22. 

1 Milliamp. Flush Cire. Made 1954 25/- 
1 Milliamp. Flush Cire. 35/- 
1 Milliamp. Flush Cire. Scaled 0-12 v. 79/€ 
200 Milliamp. | Flush Circular 10 

1 amp. Thermocouple 2tin. Projecting Circular 6 

1 Amp. Thermocouple 2tin. Flush Circular 7 

4 Amp. Thermocouple 2in. Flush Square 6 
15 Volts A.C. M/I 2hin. Flush Circular 8 
300 Volts A.C. M/T 6in. Flush circular. Made 1955 79 
300 Volts A.C. M/I 2}in Flush Circular 25/- 
500 Volts A.C. M/I 2tin Flush Circular 25/- 
40 Amperes D.C. M/C 2in. Flush Circular 76 
METER RECTIFIERS. Full wave bridge. Brand new, Salford 1 mA. 
6/6. 5 mA., 6/6. STC 2 mA., 5/6. 


MULLARD C. & R. BRIDGES. 0.1 Ohm. 
to 10 Megohms in 4 ranges; 10 pFd. to 
10mFd. in 3 ranges; Calibrate, Open 
Bridge, and % ranges. For 100-250 V. 
A.C. mains. Tested and guaranteed. £7/10/-. 
Post 3/6. 


AMERICAN METERS. Triplett 100 microamp., 4in. meters, scaled 
as multimeter. exactly as used in Combination Tester. 

Brand new, boxed, 79/6. Post 1/6 

Triplett 100 microamp, 3in. square, flush mtg. Scaled as output meter, 
1.5 and 0-6 volts A.C. Rectifier not fitted. Brand new, boxed, 42/6. Post 
1/-. Westinghouse 0-5 Milliamp D.C., flush mtg., circular, 2in. blank 
black scale. Brand new, boxed, §/6. Post 1/-. 


ADMIRALTY HF TRANSFORMERS. 
Pri. 230 V. 50 c/s. Secs. 620-550-375-0- 
375-550-620 V. (620 and 550 V. 200 
m/Amps., 375 V. 250 m/Amps.), plus 
two 5 V. 3 Amp. rectifier windings. 
Total rating 278 VA. Upright mtg. 
Wt. 25 lbs. Made 1953. BRAND NEW. 
Original boxes. 45/-. Carr. 5/-. 


MAINS ISOLATING TRANSFOR- 
MERS (Vortexion). Fully shrouded. For 
testing A.C./D.C. sets in safety. 230 v. in- 
put. Output 230 v. 100 watts, 22/6. Post 2/6. 


DUAL PURPOSE TRANSFORMERS 


(Gresham). Pri. 230/250 v. Secs., 240- 
0-240 v. 1.5 amps., 5 v. 12.5 amps., 
5 v. 1.75 amps. Ideal for ISOLATING 


TRANSFORMER, to obtain TWO 240 v. 
360 watt lines. Ported, oil-filled, 7 x 
74 x 10}in. high. We. 50 lb. BRAND 
NEW. £3/10/-. Carr. 10/-. 


MARCONI LOOP AERIAL type 696. 
Asmall, compact, enclosed loop. On swivel 
mount with degree scale. BRAND 
NEW. 69/6. Post 2/6. Ideal for RI155, etc. 
BATTERY CHARGERS. Input 230 v. 
A.C. Output 12 v. D.C., 1.5 amps. In neat 
grey — case, 7 x 6 x Sin. BRAND 
NEW 


aaveeaas. 
10/- each. 


200 Kc/s. American GEC, 
100 Ke/s. — ry 15/-. 
, ANGAMO- 
west ON 
VOLTMETERS 
S61. Dual range 
0-5 & 0-100 V. 
D.C. FSD | m/A. 
3in. scale. Recent 
} manufacture. Ideal 
for schools. Com- 
plete in super 
; = canvas car- 
case, with 


‘BRAND NEW. 


test prods and leads. 
Boxed. 27/6. Post 2/6. 


AMERICAN MULTIMETERS 
A good general purpose portable meter by Precision, U.S.A. Basic, 
FSD 400 micro-Amps. Ranges: A.C. and D.C. volts 0 to 12, 60, 300 
600, 1,200 and 6,000; D.C. milli-Amps. 0 to 1.2, 12, 60 and 600; Ohms, 
0 to 5 K. 500 K. and 5 Meg.; —10 to + 16 dB. In polished wooden case 
with carrying handle and compartment for leads, etc. Size 7} x 74 x Shin. 
Complete with batteries, tested and guaranteed. 9/6. Post 2/6. 


ADMIRALTY POWER UNITS. Equivalent to AM234. 
50 c/s. A.C. mains. Outputs 240 v. D.C. 125 m/Amps. and 6.3 v. A.C. 
6 amps. Dual purpose 2}in. panel mounted 300 v. meter reads input and 
H.T. volts. Double smoothing with paper | capacitors, Standard 19in. 
rack mounting. BRAND NEW. 79/6. Carr. 7/6. 


MEGGERS 
Evershed and Vignoles Wee Meggers. 500 Volts. Complete in leather 
case, with leads and instruction eet. BRAND NEW, £12/10/-. Ditto 
- new, £8/19 Ditto, but 100 Volts, BRAND NEW £6 0/-. 
& V. SERIES 2 MEGGERS. 500 Volts. 0-100 Megohms. 
dg First class condition. ONLY £16. 
INSULATION TESTERS by Record Electric. 
Tested and guaranteed. ONLY £8/10/-. 


MINIATURE 373 IF STRIPS. For FM tuner described in “ Practical 
Wireless.” Complete with 3 of EF91, 2 of EL92 and 1 of EB91. A fresh 
release enables us to offer these once again. BRAND NEW. Complete 
reprint of conversion instructions and circuit supplied free. 42/6. OR 
less valves, 12/6. Post, either, 2/6. 


MARCONI SIGNAL GENERATORS 
85 Ke/s. to 25 Mc/s. A.C. mains operation. In fair condition and work- 
ing order. TF144F, £45. TF144G, £50. 


CR100 SPARES KITS 


15 valves, 2 of U50, DH63, KT63, X66, and seven KTW61 
Output transformer, Resistors, Condensers, hp ncni 
EW. 


ALL BRAND N 


Input 200-250 v. 


In leather 


500 Volts. 0-50 Megohms. 


Contents: 
or KT W862. 
PK screws, pilot lamps, drive cord, etc. etc. 


59/6. Post 4/6. 


HUNUUOULUUNNUTVUOUUUD AULT LAMA HULSUNLUUULAUUAL 


CHARLES BRITAIN (Radio) Ld. 


11 UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. TEMple Bar 0545 


One Minute from Leicester Sq. Station (up Cranbourn St.) 
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday) Open all day Saturday 
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RIISS RECEIVERS. Model ‘‘B’’ with 
latest type SM drive. In good condition 
and perfect working order. Realigned 
and air-tested. S.A.E. for details of power 
packs, etc. £7/19/6. Carr. 10/6. 


TECHRAD AMPLIFIERS (U.S.A.). High 
sensitivity, suitable for crystal, moving 
coil, or ribbon microphones/pickups, etc. 
Output 12 watts into 600-15-7.5-5.2.5 ohms. 
Complete with four 6J7 met., two 6L' . 
one 5U4G, and ready for use on 200-250 V. 
A.C. mains. In grey crackled steel case, 
17 x 10 x 10in. Absolutely BRAND NEW 
£13/10/-. Carr. 10/-. 


BENDIX MODULATOR/POWER 
UNITS. Type MP-28-BA, for TA-I2 
transmitters. With 24 V. D.C. input, 
540 V. D.C. 450 m/a. output dynamotor, 
6N7met Mic. Amp., 6F6met Driver, and 


two 807 P.P. Modulators. Complete 
with Mic. Transf. and Mod. Transf. 
for modulating two parallel 807’s. 
Brand new 79/6. Slightly soiled 69/6. 
Carr. 7/6. 

DYNAMOTORS. As used in the 
above. Brand new 32/6. Used 19/6. 


We. 13lb. Carr. 4/-. 


MARCONI TF.340 OUTPUT METERS. 
Perfect working order. £29/10/-. 


TRIPLETT MULTIMETERS 

25 Ranges: 0 to 5, 25, 100, 250, 1,000, 
and 5 kV. D.C. (20,000 OPV); 0 to 5, = 
100, 250, and qe A.C. (1,000 OP Vv}: 
0 to 50 microA, |, 10, 100 and 500 mA 

| and 5 amps D.C.: 0 to 4, , 5 and 10 
amps. A.C.; 0 to 1,000, iho’ kK, and 10 
megohms. Square meter, size 4 x 4in. 
Contained in IIt x 8 x 5tin. wooden 
case, weight [0ib. Supplied complete 
with instruction book, batteries, leads 
and special high voltage leads. BRAND 
NEW ready for use and fully guaranteed 
15 gns. Post 5/- 


VIBRATOR PACKS. input 6 v. D.C- 
Output approx. 100 v. D.3. at 30 m/amps., 
fully smoothed and R.F. filtered. Size 64 x 
5x 2in. Fitted with Mallory 629C vibrator. 
BRAND NEW. Boxed. 12/6. 
ANOTHER, but 200 v. D.C. 100 m/amps. 
With OZ4 valve and vibrator. BRAND 
NEW. Boxed. 25/-. 


RCA OUTPUT TRANSFORMERS. 
As used in MI-11220 Amplifier. Primary 
for push-pull 6L6’s. Secondaries 5, 7.5, 
5, and 600 ohms, and tertiary for NEB. 
25 watts power rating. Potted construc- 
tion, with tag connections Full circuit 
of RCA amplifier supplied. BRAND 
NEW, 27/6. Post 2/-. 


AR77 MAINS TRANSFORMERS. Fully 
shrouded, drop-through 33in x 3tin. 
Primary 110/125/150/210/240 v. 50-60 ¢/s. 
Secs., 325-0-325 v. 100 m/amp., 6.3 v., 3.5 
amp.,and5v.2amp. BRAND NEW ex- 
U.S.A., 29/6. 


MINIATURE STC RELAYS. 


250 


ohms coil. DP C/O (double silver con- 
tacts). It x gx din We. one oz. 6 v. 
operation. 7/6. 


USA RELAYS. 25 Ohms coil operates 
from 3 Volts. 4 pole C/Over and | make. 
Brand new. Boxed. 8/6 post paid. 


po TE-149 HETERODYNE WAVE- 
TERS. Employs V-cut | Mc/s. crystal 
oooste) Overall accuracy better than 
Dial DIRECTLY calibrated every 

1 Ke/s. from 2.5-5 Mc/s. Useful harmonics 
up to 20 Mc/s. Provision for fitting internal 


dry batteries. As new, in original transit 
case. £9/19/6. Carr. 5/6. 
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BARGAINS IN TEST EQUIPMENT | | 


PRECISION 
SERIES 834-S 
(U.S.A.). Multi range 
tester for A.C./D.C. 
volts, ohms and 
milliamps. Basic 
movement 400 mic- 
roamps. Housed in 
wooden box with 
lid and carrying 
strap. Overall size 
74 Xx Tin. xX Sin. 
Complete with test 
prods, batteries, etc. 
Ready to use. 

£6/19/6. Post 2/6. 


Covering 10-18 Mc/s, 33-58 Mc/s, 150-300 Mc/s. Used but in very good condition. 
Complete with full technical data and instructions. Limited quantity. Unrepeatable 
at only £12/10/-. Carr. 20/-. 


ALSO AVAILABLE—ditto—but covering 18-33 Me/s 
instead of 10-18 Mc/s band. 


SAME PRICE. 


200/230 v. A.C. input. Ex Govt., in 
good condition, with descriptive book containing circuit diagram of 
instrument and how to test valves from 1.4 v. to 40 v. With valve 
holders for Brit., 4, 5, 7 pin and Octal, U.S., 5 and 7 pin, |/Octal, side 
contact large Brit., 4 and 9 pin. Acorn and diode. Housed in 
substantial wooden case with hinged lid. £7/19/6. Carr. 10/-. 


EVERSHED & VIGNOLES 
Series || 500 v. Megger Insulation 
Tester, 
case. 


with 
As new. €20. Carr. Paid. 


EVERSHED & VIGNOLES MEGGER 
CIRCUIT TESTER (low reading ohm 
meter). 2 ranges. 0-3, 0-30 ohms. The 
perfect meter for continuity and polarity 
testing. 


Complete with test leads and ready 
touse. Brand new. 


Only £4/17/6. P. & P. 3/-. 


‘ 
? 
MARCONI SIGNAL GENERATOR TYPE TF5I7-F/1. 
) 


leather carrying 


@ GEE (BROS.) RADIO LTD. @ SEE ADVERTISEMENT OPPOSITE==—=—=—==> 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR SEVENTEENTH YEAR AND STILL 
NO B.N.R.S. STUDENT HAS EVER FAILED 


to pass his examination(s) after completing 
our appropriate study course 


A.M.Brit.1.R.E., CITY and GUILDS, and P.M.G. 
EXAMINATIONS and now 


Another B.N.R.S. ‘‘ FIRST ”’ 
MORSE TUITION. RECEPTION with L.P. 
Records 
«« SENDING ”’ monitored by telephone and 
tape recorder. A complete service. 


Our Principal will personally check your “sending’’ by 

telephone on his tape recorder and will return to you 

a morse inker copy of your “sending’’ with his criticism 
and advice. 


Please write for full details. 


PRINCIPAL, 
BRITISH NATIONAL RADIO SCHOOL 
66 ADDISCOMBE ROAD, CROYDON, SURREY 
Tel. ADDiscombe 3341 


FBRADMATIC 4 


_ 
HIGH QUALITY TAPE RECORDING 
EQUIPMENT 


OUR RANGE OF TAPE DESKS 


Model 5D (Taking up to l0}in. reels) ............... £50. 0. 0 
Model 5CL ms os sae . £47. 10, 0 
Model 5CS ee —— 10. 0 
Model 5B i: een NS. a8 0.0 
All with two speeds, 33 and 74 i-p.s. Three half track heads. Three 


heavy duty motors. 
Desks also available fitted with stereophonic heads suitable for playing 
back E.M.i. ‘* Stereosonic ’’ tapes. 
OUR RANGE OF MAGNETIC HEADS 

HALF TRACK 

Standard (.970in. dia.) Type 6RP Super Rec/Play 

Type 5RP Rec/Play 
Type 5R Record 
Type TSE Erase 
Type M6RP Super Rec/Play 
Type MS5R Record 
Type MSE Erase 
Type 6RPF Super Rec/Play 
Type 5RPF Rec/Play 
Type 5RF Record 
Type SEF Erase 
All the above heads are high impedance but low impedance heads can 
be wound at extra cost. 
Twe types of fixing stem available. Screening Cans available. 
AMPLIFIERS 
Our type 10 Record/play amplifiers have an overall frequency response 
of 30—15,000 cycles within 4db. unweighted. Details on application. 
Send for lists. Private and Trade supplied. 


BRADMATIC LIMITED 


STATION ROAD ASTON BIRMINGHAM, 7 
Phone: EAST 2881-2 Grams: Bradmatic, Birmingham 


Miniature (15 mm. dia.) 


FULL TRACK (.970 dia.) 


INE, 1958 


4 condition. 
nrepeatable 
| 18-33 Me/s 


MEGGER 
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hms. The 
1d polarity 
$ and ready 
?. 
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Hours of Business: 
9-6 Weekdays 
9-| Saturday 


15, LITTLE NEWPORT STREET, LONDON, W.C.2. 
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ADJOINING 
LEICESTER SQ. 
TUBE STATION 


Telephone: GERrard 6794/1453 


SPECIAL TERMS FOR QUANTITIES—EXPORT ORDERS PROMPTLY EXECUTED 


ROTARY CONVERTER (as illustrated). Ex- 
Govt. 12 v. D.C. input 230 v. A.C. Output 50 
cycles at 135 watts. Complete in carrying case 
with lid, voltage control, sliding resistance, mains 
switch and 0-300 v. A.C. flush meter. In perfect 
working order, £10, carr. 10/-. 

ROTARY CONVERTER. 12 v. D.C. to 230 v. 
A.C. 50 cycles, 100 watts. Fully tested. £6/9/6. 
Carr. 7/6. Ditto 24v. D.C. £4/17/6. Carr. 7/6. 
ROTARY CONVERTER. I10 v. D.C. to 230 
v. A.C. 50 cycles, 300 watts. Fully smoothed 
and suppressed. Housed in strong steel cabinet 
complete with carrying handles. Absolutely 
brand new and unused, £15. Carr. 10/-. 
CONDENSERS. 2 mfd. 7.5 kv. wkg. at 15 kv. 
Good condition. £2/10/-, carr. 10/-. 
SELENIUM METAL RECTIFIERS. F/B. 

6or 12 v. | amp.... 7/6 


Cs AR cacsced 10/- 
12 v. 24 amp....... 15/- 
12 v. 4 amp.......... /6 
Ms WOOMscncecnesd 23/6 
12 v. 10 amp....... 40/- 
AMPLIFIER. 12 v. D.C. For Mobile and 


Outdoor operation. Powered by Vibrator 
and Rectifier with 2-EL35's or 6L6’s in push 
pull. Output 18 watts approx., fitted for 
mike and gram inputs. A sound and practical 
unit in good condition for only £12/19/6. 
Carr. 5/-. This amplifier if used with our large 
Re-Entrant Loud Hailer (as illustrated) to- 
gether with two of our 6 v. 40 AH or 125 AH 
batteries and a crystal microphone (MIC 35 
at 25/-) will make a complete outdoor 12 v. 
unit ready for use. If all above items are pur- 
chased together a 5% discount will be allowed 
off the total cost. 


TRANSMITTER-RECEIVER No. 19. Mk. Il 
complete with I5 valves. Frequency range A set 
2-8 meg., B set 230-240 Mc/s., in good con- 
dition. £2/19/6. Carr. 10/6. 12 V. ROTARY 
POWER UNIT for above, £1. Carr. 5/-. All 
leads, headsets, variometers, etc., available. 
CATHODE RAY TUBES. VCRI39A 2iin., 
30/-; 3BPI, 3in., 30/-; SFP7, Sin., 35/-; VCR97, 
6in., 20/-; all new and unused. P. & P. 3/- each. 
18/24 v. 10 AMP. BATTERY CHARGERS 
for 200-250 v. 50 cycles input, metered, switched 
and fused. As new, £12/10/-. Carr. 20/-. 

A.c.-D.C. RECTIFIER POWER SUPPLY 
UNIT. 230 v. A.C. 50 cycles input. 100 v. D.C. 
output max. 24 amp. £4/10/-. Carr. 7/6. 


C.M.G. 25 PHOTO CELLS (OSRAM). Brand 
15/-. P. & P. I/-. 


new. 


RE- 
ENTRANT 
LOUD 
HAILERS 
(Ex-Govt.) 
Heavy duty 20 
watts all-metal 
15 ohms. Dia- 
meter [5in., 
length = I5in. 
(approx.). Per- 
fect condition, 
£6/10/-. Carr. 

10/-. 


—TRANSFORMERS— 


RCA PLATE TRANSFORMERS. i190 

- ~p ‘ pane 50-60 cycles. poeees 
4 or 2,000-0-2,000, 

1.7: KVAY Bra ey new and boxed. £12/i0/-. 

Carr. 10/-. 

VARIAC TRANSFORMER. 230 v. 50 

cycles input, controlling 0-230 v. continu- 

ously at 9 amps. Perfect order. £12/10/-. 

Carr. 10/-. 

DITTO, smaller type. 0-250 v. input 

es from 200-230 v. at 7amps. 92/6. 
rr. 


200 WATT AUTO-TRANSFORMER. 
230-115 v. Fully shrouded, new and un- 
used. 24/6. P. & P. 2/6. 

L.T. TRANSFORMERS. Pri. 200-250 v. 
50 cycles A.C., Sec. 17.5 v. at 35 amps. 
fA/15/-. Carr. 10/-. 

TRANSFORMER (FERRANTI).  Pot- 
ted for 0-250 v. 50 cycles tapped primary, 
sec. 1,250 v., 15 mA. Ideal for oscillo- 
scopes, etc. Size 3§x3%x4}in. ONLY 
35/-. P. & P. 2/6. 

E.H.T. TRANSFORMERS. 3,850 v. at 
50 mA. with two additional 4 v. L.T. wind- 
ings for 230 v. 50 cycles primary. New 
and boxed. £3/I5/-. Carr. 5/-. 
VARIABLE VOLTAGE REGULATOR 
TRANSFORMERS. Input 230 v. A.C. 
at 21 amps. Output 57.5 volts in 16 equal 
steps to 230 v. at 21 amps. Ex-Govt., in 
perfect condition. £12/10/-. Carr. 15/-. 
TRANSFORMERS. 110-230 v. Pri. 
Sec. 26 v. tapped to 41 v. at 14 amps. 
New and boxed. £3/10/-. Carr. 5/-. 
CAR RADIO VIB. TRANSFORMERS. 


6 v. Input 280 v. at 80 mA. H.T. (ex- 
Philco). New, in perfect condition. 12/6. 
P. & P.2/-. Ditto 12 v., same price. 


E.H.T. TRANSFORMER. 20 kV. at 140 


mA. 230 v. 50 cycles primary. New and 
unused. Ex-Govt. b on = the highest 
specification. £22. Carr. 30/-. 
TRANSFORMER. _1,800-0-!,800 at | 
kVA. 230 v. 50 cycles primary. Fully 
tropicalised. New and boxed. £8/15/-. 
Carr. 10/-. 


SPECIAL VALVE OFFER. CVI38 (6AM6, 
EF91, etc.).- CV1I40 (EB9I, D77, etc.), CVI36 
(EL91, 6AMS, etc.), 6/6 each. Post 6d. 
(4 or more sent post paid). 

OLDHAM MINERS’ LANTERN (all 
steel). 9tin. tall, 3zin. dia. Complete with 
bulb and rechargeable accumulator. Ideal 
inspection lamp for garages, outhouses, etc. 


19/11. Pose 2/6. 
RECORDING WIRE. ij Ib. om, 3tin. 
dia. New and unused, 9/-. P. & P. I/-. 


——MORE BARGAINS IN—— 
TEST EQUIPMENT 


METERS. 0-I mA. 2in. circular F/M, 17/6. 
Ditto 2tin., 25/-. microamps. D.C. 
~% a 2tin. round, 49/6. 0-10 
mA C. mic., retcifiers, F/M 34in., round 
49/6. 0-300 v. A.C. 2tin. F/M, 25/-. 0-200 
v. A.C. i. F/M. 25/-. 0-300 v. A.C. 
34in. F/M, 25/- each. 

RECORD MEGGERS. 500 v. insulation 
tester, 0-50 megohms. In leather case, 
good condition. 

TEST SET TS-26/TSM. This volt ohm- 
meter is the correct tester for EES tele- 
phones and all standard telephone equip- 


ment. Brand new and boxed, with full 
—— data and calibration charts. 
/10/—. 


tc ag AND VIGNOLES WEE 
MEGGER 500 v. New and unused. Only 
£12/10/-. Ditto 250 v. £10/10/-. P. & P. 
3/- on each. 

AVO TEST BRIDGE. A.C. mains 
operated from 200-250 v. Will test 
resistance from 5S ohms to 50 megohms 
and capacity from .0000! to 50 mfds. A 


most useful instrument for everyday uses. 
Our price ONLY £7/19/6. P. & P. 3/6. 


6 V. 125 A.H. STOR- 
AGE BATTERY in 
wooden carrying case with hinged lid and handles. 
New and unused. Size I5$x1Ix7tin. 69/6. 
Carr. 10/-. 


6V. 40 A.H 
STORAGE 
BATTERY 
in wooden 
carrying case 
with hinged 
lid and strap. 
New and 
unused. Size 


104 x 94 x 
Sin. 25/-. 
Carr. 5/-. 


ACCUMULATORS. 
Bakelite cased 2 v. 100 
ampere 75 actual. Ex- 
Govt. New and unused. 
Complete with carrying 
—_— Size 64in. x 6} 

3hin. 15/- each. 
Carr. 3/6. 3 sent for 
50/- or 6 for £5 carr. 
paid. Ditto, 14 A.H. 
less handle 5/6. P. & P. 2/-. 


= 
& 
a 


6 V. 20 A.H. ACCU- 
MULATORS compris- 
ing three 2 v. celluloid- 
cased cells in wooden 


case. Size 5 x 5 x 
7tin. New and unused. 
17/6. P. & P. 3/6. 


PARMEKO TWIN’ BAKELITE LOUD 
HAILERS (ex-Admiralty). Mounted on metal 
base. Complete with 600 ohm line transformer. 
15 ohm voice-coil. Ideal for P.A. and all outside 
work. Length I5in., height 9in., dia. of horns 
Siin. Price 45/-. Carr. 7/6. 
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THE NEW “TRANSISTOR—8" 


COMBINED CAR-RADIO/PORTABLE 
PUSH-PULL SUPERHET 


This Portable 8 Transistor Superhet is tupable for both Medium and Long Waves and is 
comparable in performance to any equivalent Commercial Transistor Set. 

Simplified construction enables this set to be built easily and quickly into an attractive lightweight 
cabinet supplied. 


TEN STAR FEATURES % Point to Point wiring and practical 
ein nalon A layout 

8 Specially eelected Transistors a ‘ ae an : 

250 Milliwatts Output Push Pull Economical. Powered by 7} v. battery 


> = Highly sensitive 
Medium and Long Waves Ideal car radio 


Internal Ferrite Rod Aerial ap : ‘ 
7x 4 Elliptical Speaker Car Radio Conversion Components, 
Drilled Plastic Chassis of 8} x 2}in. oo 


hbo 


fecece 


| We can supply all these items including Cabinet for £11/10/-. Ail 
parts sold separately. Send for circuit diagrams, assembly data, 
illustrations and instructions, and full shopping list. 


MINI-7 POCKET TRANSISTOR PORTABLE 
ULTRA SENSITIVE! | ECONOMICAL! 


HIGHLY SELECTIVE ! WELL RECOMMENDED ! 
MAY BE BUILT FOR ONLY £9/19/6 


ee 
gue 
Siac 


SPECIAL FEATURES 


an ‘Sault Genie This superhet is superior in performance to most commer- . 

¢ Push-Pull Output cial transistor sets and costs less than half the price. RI 

* Ferrite Rod Aerial Ti 

%* Drilled Chassis All components as specified can be supplied at an £9196 P.&P pl 

Pane %* Practical Layout RMIOPUE UNO OE enc ccs cisnanressccnivamnnisecsvesntsees 2/6. Ph 
™ % Medium Waves Long-Wave Components 10/6 extra. | Tl 
Size 54in. x 3gin. x I4tin. > Long Wave 10/6 extra : 7 EI 
8 & ts te Attractive Plastic Case Send 1/6 for instruction booklet and prices. Ci 


} 
HENRY’S RADIO LTD., 5, HARROW RD., EDGWARE RD., W.2. /0o. 1008,9 | 


— a? NOW WORKING ny sp SPUTNIK | | 


CR50 BRIDGE 

|| The very word Sputnik conjures up ideas ot = 

measures l0pFd to | scientific developments in the near future... 
100mFd and | ohm to || netic recording will play its part in these poedane 
|| ments and we shall aim to supply recording heads | 
for every application that arises. i 
teen ranges. Leakage | | 
\| 


test for condensers. | IMPORTANT ANNOUNCEMENT 


A 


10 Megohms in four- 


_ o-” -e 


80Mc/s in six ranges on fundamentals. A de luxe instru- 
ment for only £9 plus 6/- carr./packing or £2 deposit 
and 32 weekly payments of 5/-. 


| 
vv6é0 AUDIO VOLTMETER measures | milli-volt to | ENQUIRIES INVITED FOR | 
100 volts in five ranges. Price £10 plus 4/6 carr./packing. | QUANTITY QUOTATIONS | 


| 
| 
Further details of the above sent by return of post on receipt | 
of self addressed envelope. i | = 


TRADE supplied direct. CALLERS always welcome. | Pp. A. MARRIOTT & CO. | 


GRAYSHAW INSTRUMENTS | || SUNLEIGH WORKS, SUNLEIGH ROAD, 


126 Sandgate High Street, Folkestone, Kent 
Phone: Folkestone 78618 


| 
Mains operated. Com- \ Quantity production on our new range of | 
iH : : . : : | 
plete with  instruc- \ miniature heads is now in full swing. 
} 
i | R | 
tions. £8/2/6 plus | Type DR head—illustrated actual size, TYPE DR. | 
i i | in. square and fin. length. Curved 1 
4/6 carr./packing _ i re radius in front. Btan¢ jard Record /Play | | 
: 1] head in medium (120 mH) or High (450 mH) 
él deposit and 32 | impedance Two Rain holes aaaiereaktie | | , 
HW ;in. apart, tapped 8 BA. Also available is a | 
weekly payments of | simple fixing bracket which allows for | t 
i| azimuth adjustment. | P 
5/- This novel design of miniature head posses- | n 
| ses many advantages over larger types— {| 
| higher pot Rt hari er Siecle extremely i] ’ 
SG50 SIGNAL GENERATOR covers 1|00kc/s to I low hum, and noise pickup. i ( 
i 
| 


| 
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** EAVESDROPPER ” THREE 
TRANSISTOR POCKET RADIO 


(No Earth or Aerial re- 
* quired in areas of good 

signal strength.) 
Variable tuning on 
medium waves. 
cost as specified, includ- 
ing Transistors, 
Transformers, 
Coils, Con- 
> densers and 
Battery, etc., 
with circuit 
# and plastic 
case. All items 
sold separately. 


Full practical 
layout diagrams, 7Q/-, post free. With balanced 
armature earpiece 73/6. With Min. Hearing Aid 


MINI-TWO TWO TRANSISTOR 
MINIATURE rementd RADIO 


Sputnik Special 


SHORT-WAVE COMMUNICATION 
RECEIVER 
10-60 Mc/s (5-30 Metres) 


RECEPTION SET TYPE 208 


? 

Containing 6 valves, 2-6K8G, 2-EF39, 
7Q6G and 6V6G, Metal rectifiers, built-in 
mains pack and 6 v. Vibrator pack, 
built-in 64in. speaker. Muirhead slow 
motion drive, B.F.O. and R.F. stage. 
2 Mc/s 1.F. freq. Provision for ’phones 
and muting and 600 ohm line. 

capes 100/250v. A.C. é6v. Vibrapak sup- 
plied for battery operation. 


£6/19/6 
Carr. 15/6. 
In new condition and air tested. 


BE PREPARED TO LISTEN TO THE 
SATELLITES 


500 v. EVERSHED WEE-MEGGERS 


New condition, with leather case £8 19 


Brand new, with leather case...... £12 10 0 
100 v., new condition, with leather 
WOE acicccerevascvnvevacsosudcacbbebdéns 00 


U.S.A. R.F. WATTMETER 
TS/87/AF 


Three position 0-10/15/30 watts. Complete 
with photo-cell, 2 spare lamps and leads, 
with transit case. 

BRAND NEW / 1 0/ ee 


BC 906D 
FREQUENCY 
METER 


150-235 
New con- 


Range 
Me/s. 
Mm dition. 


The smallest 
Transistor set 
offered on the 
market, Vari- 
able tuning. 
Drilled chassis, 
plastic case 
3x 2x #Fin., 
Miniature 
Hearing Aid, 
2 Transistors 
and all components including 3 volt battery, circuits 
and full practical layout diagrams. All components 
! sold separately. Total cost 47/6 complete. 
. 
| TRANSISTORS 
(JUNCTION TYPE P-N-P) 
nmer- RED-SPOT 800 Kc/s Audio Frequency 7/6 
WHITE-SPOT 2.5 Mc/s R.F.1.F. Amp. 15/- 
RED/YEL. 1.5 to 8 Mc/s. R.F. and I.F.... 21/- 
P&P TRANSISTOR SIGNAL TRACERS. Com- 
26 plete Kit with 2 Transistors, Comp s, 
! Phones and Circuit and plastic case...... 37/6 
' TRANSISTOR SQUARE WAVE GEN- 
— ERATOR. Complete Kit with 2 Transistors, 
| Components, Circuit and plastic case... 20/- 
>. 1008/9} | ““HOMELIGHT ” 
TWO TRANSISTOR PERSONAL 
PORTABLE 
] pear Variable tuning. We 
i can supply all com- 
————— ponents, including two 
- | i Transistors, Diode, Re- 
i sistors, Condensers, Mini- 
| ature Hearing Aid, 
| t Plastic case: 
| Practical layout, 
great * * drilled chassis and 
mag- r “82 battery for 50/- 
svelop- a : All items sold 
heads ate sold separatelv 
HOMELIGHT III 
iT As above but with extra stage increasing 
| output. Complete with 3 transistors, etc. 
of 58/6 


TRIPLETT A.C./D.C. POCKET TEST- 
METER TYPE 666H 


IS ranges 
1,000 ohms 
Peer volt 


In new con- 
dition with 
Prods and in- 
ternal battery 


A.C./D C. 150.2501 ‘ene 000 volts. 
Milliamps 0-10/100 


Ohms 0-300/250, 000. 


£5/10/- 


“373” ar ae IF STRIP 
9.72 Mc; 


The ideal F.M. conversion unit as described 
in ‘“*P.W."' April/May, 1957. Complete 
with 6 valves, three EF9I's, two EV92's 
— “"" ye -. reel absolutely new 
condition. ith circuit and conver- 

sion data. 42/6 
12/6 (less valves) (with valves) 
Postage and packing 2/6 (either type). 


WAVE-GUIDE WATTMETER 


Type W8921 10 cm. Complete in transit case. 


BRAND NEW £5/1 0/- 


TEST SET 229 
Admiralty type 600 Mc/s 
transit case. 
BRAND NEW / 


Complete in 


RT10/APS-3 


3 Centimetre Radar Unit 
Containing 725A Magnetron, 2—723A/B's, 
2—6AC7’s, 724A, IN23, magnet and pulse 


BRAND NEW IN CARTON £10/10/ = 


TRANSISTOR PUSH-PULL 
AUDIO AMPLIFIER 
(200 Milliwatts Output) 

Build this Push-Pull Amplifier which is ideal 
for Cystal or Magnetic Pick-up Amplification 
Baby Alarm, Microphone, Amplifier, etc. 
Powered by 6-volt dry battery lasting for 
months. 
Complete kit of parts including four 
Transistors and all Components with 
Circuit and Plastic Case (less Speaker) 


69/6 


P.P. 2/6 


CATHODE RAY TUBES 


VCRI38A with screen ............... £115 0 
VCRI39A 4115 0 
VCR97. Full T.V. picture (carr. ) 4 00 
VCRSI7C. Full T.V. picture ...... €1 15 0 
MU-METAL SCREENS /f 

VCR97 or 517 t') 
3BPi. Brand new 0 


PIRANI HIGH-VACUUM TEST 
EQUIPMENT 


with calibrator and galvo. 
£33/10/- 


SEND FOR BOOKLET 


U.S.A. TESTMETER TYPE ‘‘834-S” 
AC/DC I5S—RANGES F.S.D. 1,000 O.P.V. 
12/60/300/600v. fl ,200/6,000v. 


QUARTZ CRYSTALS 


FT243 and FT241 5/- EACH 
100 ke/s-27 Me/s. Send for 
lists of frequencies. 


Also available. 


AC/DC 220/250v. PORTABLE-GRAM 
AMPLIFIER 


gage assembled on Baffle Board size 

124 x 42in. Depth 3in. Containinz two 
Mullard Valves types UL84 and UY85, Elac 
7 x 4 “Iliptical Speaker. Volume Control, 
Tone Control. Nothing else to buy, just 
plug in to Mains and connect your Pick-up to 


Amplifier. 
67/6 


Absolute Bargain Carr. 2/6 


ohms _ 0-5,000/5 meg. £6/1 9/6 


Complete in wooden carrying case with leads 
and internal batteries. 


WALKIE/TALKIE TYPE 38 
TRANSMITTER /RECEIVER 
Complete with 5 valves. In new condition. 
With circuit. These a sold without 

uarantee, but are serviceable 
. P.P. 2 22) 6 


Junction box 2/6. Throat 


H/phones 7/6 pair. 
i Aerial Rod 2/6. 


mike 4/6. Canvas bag 4/-. 


XUM 


Send 3d.—28 PAGE CATALOGUE CONTAINING BARGAINS IN VALVES, COMPONENTS AND METERS 


HENRY’S RADIO LTD. 


5, HARROW ROAD, PADDINGTON W.2 
(Opposite Edgware Road Station) PAD. 1008/9 
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v 
STANDARD 
TELEPHONE 
HAND SET 
With sound powered ear- 
piece and Carbon mike. 
Press to talk. BRAND 
NEW with cord and plug. 
Can be used as sound 
powered telephone system 
by connecting 1.5v cell in 
series. — 12/6 each. 
P. & P. 
poche MINIATURE 
MICRO SWITCHES. On/off 
or off/on, mains | amp. Size 
1+” x $” x $”. Ideal for fur- 
niture manufacturers. Frac- 
tion of original cost. 2/6 
each or 25/- per dozen. 


MICROPHONES 


All types available. 
All Brand New. 


No. 8 (as_ illustrated). 
Blue, Carbon Insert. 
Complete with cord and 
plug. ONLY 5/-. P. & 
P. 1/6. 


bon Insert. Finished in 
Red and Black Bakelite 
with white rubber mouth 
piece. Cord, plug and 
orm neckband. 6/6. P. 


B. ADLER & SONS (Radio) Ltd. 


KING’S HEAD YARD. COPTIC ST., LONDON, W.C€ 


| TYPE D.L.R.S. Single earpiece with cord, plug 
| and canvas headband. ONLY 4/-. 


No. 3A. Refillable Car- | 


AERIALS 


3-PIECE 
Incorporating copper plated bottom, 
and solid top aerial sections. 

| FOOT SECTIONS Can be extended 
as required. Only 6d. each or 5/- per dozen. 
F. ROD AERIALS. Bottom sections 4 feet 
Copper Plated. Can be used to form Beam 
Antenna or complete Aerial Masts. 2/3 each 
P.& P. 1/6. 6 for 12/-P. & P. 3/-. 


PORTABLE BATTERY OPERATED | | 

1ELD OR FACTORY | 

SWITCHBOARD 

Simple to operate ten line telephone switch- 
board ideal for mobile operations, Field 
Days, Sports events, etc. etc. This universal 
switchboard can keep ten extensions in 
constant touch by turn of a handle. Only 
requires batteries for immediate use. 
Send us your requirements for quotation. 


HEADPHONES 


12FT. SETS FOR ONLY 7/6 
middle 


P. & P. 1/6. 


| LOW IMPEDANCE PADDED HEAD- 
| PHONES with metal a (as illustrated 
above). 7/- per pair. P. & P. 2/-. 

HIGH oe EARPIECES. 1,0002 
Brand new. 3/6 e 

C.L.R.3 LOW RESISTANCE. Complete 


with cord and plug. Brand new. Only 5/-each. 


ease send us your enquiries for a 


types of Microphones and Headphones, 
we — offer the keenest prices in the 


count 
EXPORT EN QUIRIES A SPECIALITY 


set covers 2—8 mc/s. 


Meter. Only 60/-, plus 10/- carr. 
Attachments for above: Variometers 18/6, 
| Morse Key assembly 4/6, 12ft. Aerial 7/6, 


WIRELESS SET 
No. 19 MK. II 


(Made by ZENITH). Two transmitter-receivers 
and an intercom amplifier in one case. ‘‘A"’ 
RT and CW, and “B” 
set 240 mc/s, RT only. Complete with 15 
valves and 500 Micro amp. check and Tuning 


12 vole Power Unit 30/-. 


COMPLETE No. I 
HEADGEAR 


BRAND 
NEW 


consists of 
low impedance 
padded head- 
phones and 
No. 7 hand 
microphone 
with moving 
coil insert. For 
use with Army 
No. 19 set and 
all other Army 
Transreceivers 


Price 10/-, 
P. & P. 3/6. 


AMERICAN No. 7 MOVING COIL 
MICROPHONES. Tested. ONLY 6/6 each. 


‘1 Tel.: MUSeum 9606 


Gea 


A.1.D. 
A.R.B. 


ADMIRALTY 
APPROVED 


The 3000 TYPE RELAY 
can now be supplied to 


PLUG IN 


Organisation a send, without any obligation, your free 
associated with rochure tO :=— 
CAPITOL | 
A.B. S. RELAYS LTD. Dept.W.W. COLUMBIA ADDRESS 
Tel. MUSeum 2453 Ete. | 
| jUNE/se ea 


12 STORE STREET, LONDON ,W.C.1. 


THE MOST RELIABLE 


MAGNETIC RELAY 


At last! Here’s YOUR 
Opportunity to own a 
magnificent Hi-Fi — a 
complete hi-fi system 
in a beautifully-styled 
cabinet at two-thirds of 
normal price—plus all 
the extra satisfaction 
and fun of building it 
yourself! The units are 
easy to assemble—no 
experience needed — 
and the’ instruction 
manuals guide you at 
each stage and teach 
you all about Hi-Fi! 


CHOICE OF UNITS 


speaker system * 
compartment 
reproductions. All equi 


EMI INSTITUTES 


The Educational 


*& ASSEMBLE THE UNITS 
| 6 LEARN AS YOU BUILD 


Superb contemporary style cabinet * 
high quality amplifier (push-pull output with feed 


AVAILABLE: 
8 or 14 watt 


back) * 4-speed auto-change record player with compensation ° High quality 
Tape transcriptor with pre-amplifier - Record storage 
Instruction Manuals on assembly and on Hi-Fi sound 
pment available on deferred terms. 


POST TODAY 


To: E.M.1. Institutes, Dept. H.F. 127, 
London WA. 


wS Ff 


_ ae 


INE, 195g 


June, 1958 WIRELESS WORLD 127 
SET — v. A. S- EVERSHED AND VIGNOLES NEW TEST EQUIP- 
= oi ge MENT offcred at fraction of makers’ price. ‘*‘ WEE 
Ii ge hp. MEGGER,” complete in leather case, brand new and 
6,000 r.p.m., re- | perfect. 100 volt, £6 each. P. & P. 2/6. 250 vole, £10/10/- 
receivers ae a each. P. & P. 2/6. 
oa was P, & P. 2/6. EVERSHED AND VIGNOLES CIRCUIT TEST- 
with 15 NEPTUNE SERIES | ING OHMS METER. Pattern ‘‘S,"’ complete with 
d Tuning , ney a p mtg ex tong nse test prods, inst. book, etc. Two ranges 0-3 and 0-30 
y Parmeko, ore twice four Henry : 
rs 18/6, at 70 mA. Brand new and boxed, 10/6 each. P. & P. 1/6. eo Brand new, guaranteed perfect, as illustrated 
rial 7/6, | NEPTUNE SERIES POTTED TRANSFORMER. 07/6. P. & P. 2/6. 
C. Core by Parmeko. Tapped primary from v. : 
to 250 v., secondary 500-450-0-450-500 v. 110 mA. EVERSHED AND VIGNOLES Series Il metal cased 
Brand new and boxed. 32/6 each. P. & P. 3}-. meggers, 500 volt. Used, but in perfect working order, 
I | HIGH SPEED sma . Si : wo 7. bobbins, | complete with leather carrying case. £20 each. P. & P. 
1,000 ohms each. New, 10/6 each. P. Ss... 
NEON oo 230 v. A.C. M.B.C. Clear, 1/9 each. ! | 
P. & P. . , : 
AND i CONTROL PANEL containing 50 ohms 50 watt SPECIAL OFFER 3jin. round flush fitting —a _— om 
IEW rheostat and toggle switch, in crackle finished metal | 250 v. A.C. rectifier m/c meter with linear pe oak anne ae wa 
case. New. Ideal for model control. 8/6 each. P. & P. | scale from 0-250 v., 35/- each. P. & P. I/-. P A r “ 
re | 2/6 | , ae: Price 10/6 each., 
a s 3/- carriage. 
npedance R, (R 6 a 
a head DYNAMOTOR, (Rotary Convertor) DOUBLE-ENDED P.O. 
volt in, 250 vole out at 100 mA. ex new 
sand equipment, 25/- each. P. & P. 3/-. TELEPHONE LEADS, 
7 hand r METERS. Brand new about 36in. long each with 
ophone omnieimadl ss str my two type 30! Jack Plugs. 
ag g amp. D.C. Mt Qin New 3/6. P. & P. 6d 
i homme rh Rnd, coos 6 TELEPHOHE HAND- 
) set and Nong ge MM. IRfatnn SETS, sound power, pair 
er Army 3zin. Rnd. Pr.... 12/6 will work by simple con- 
receivers 1 mA. M.C. 24in. nection without batteries. 
| Fl Rind.......000 22/6 Good condition, 22/6 each. 
10/-. | 25 v. D.C. M.C. 2in. Fi. Rad.......... 7/6 P. & P. 1/9. 
P. 3/6 300 v. A.C. M.I. 23in. Fl. Rnd....... 22/6 | AIRCRAFT CINE CAMERA G45B Mk. Ill, fully 
: : Dual range pocket volt meter 0-25 modified, fitted with f/3.5 triple anastigmatic lens, takes A.R.B. U.S.A. RE- 
and 0-250 v., in wallet............... 12/6 | 25ft. of 16 mm. film, fitted with 24 v. motor. 16 exposures | CEIVERS, 24 volt, 
; COIL Ex. equip. 500 microamp. 2in. M/c. per sec. Mint condition, brand new, in maker's original | covering 195-9,050  k/c. 
16 each. scaled. 0-15 and 0-600 v.......... 14/6 | packing. €6/10/- each. P. & P. paid. | in 4 bands. As new, 
Ex equip. 50 mA. M.C. 2in. sq.... 7/6 | suitable for use on boats, etc. Price 
P. & P. on all meters 1/- each. £7/10/- including carriage. 
HEADPHONES 
! 4,000 ohms, imported, Ee 15/- 
e 2,000 ohms, “‘Ivalek,"’ Brit. New 12/6 
L.R. M/c. S. G. BrowN....secesceseee 12/6 
606 | | H.S. 30 L.R. U.S.A, min. ear pes... 15/- 
P. & P. on above 1/6 each. 
MICROPHONES—NEW 
re. Throat, British, magnetic............ 4/6 
Throat, carbon, U.S.A........ 4/6 
a Y Eny with switch. —— ; 
ype A, WE isackcceccscens 3/6 - 
MUIRHEAD_PRECISION KEY SWITCHES. Low 
So. o oon > each. ; capacitance, six double sets of contacts each side. Brand 


es new. Chrome-plated bezel. Price 12/6 each. P. & P. I/-, 


ADMIRALTY VOLTAGE REGULA- 
TORS. Input 200/250 v. A.C., output 
set to 200 v. A.C. Complete with meter 
in metal case. Current approx. I} amp. 
Price 37/6. P. & P. 3/-. 


Morse Practice Set, polished wooden 
base, tapper, adjustable buzzer, battery 
clips and terminals. Brand new, original 
manufacturers’ packing. 8/6 each. P.&P. 2/-. 
| Morse Keys. 8-ampere Service patt. 
| New. 2/6 each. P. & P. I/-. 


MUIRHEAD PRECISION STUD SWITCHES, 
brand new and boxed, two banks each bank y position | 
heavy duty contacts. Price 12/6 each. P. & P. I/-. 


MUIRHEAD VERNIER DRIVE. Scaled 0-180 degrees, 


ratio 31/I, dia. 3in., as fitted to R.F.26 units. Complete 
with | Id ‘In facturers original packing. 
New, 8/6 each. P. & P. 1/6. | 
AUTO TRANSFORMERS, step up, step down, | 
110-200-220-240 v. Fully shrouded. New. 
igh quality 300 watt ee €2/2/- each. P. & P. 4/6. 500 watt type 
rd storage £3/3/- each. P. & P. 4/6. 1,000 watt type £4/4/- each. ‘ 
-Fi sound P. & P. 4/6. Also 60 mA. 19/6 each. Plus P. & P. 2 | 
Photo Multiplier. Type 931A, for Alfa counting, film | 
ee ‘ scanning, spectography, etc., new. €2/5/- each. P. & P. I/-. 
7, VEEDER REVOLUTION COUN- WHEATSTONE BRIDGE UNIT.  4-stud switches | 
in W.4. TER. 6 columns, fitted reduction drive, 0-10, 0-100 ohms, galvanometer centre zero, F.S.D. | U.S.A. 27-volt 4-Pole CHANGE- 
our free j built inside small unit. New. 8/6 each. 2.5 mA. In oak carrying case 16 x 7} x 6in. 40/- each. | OVER “4 Brand new and boxed. 
P. & PL. 2j-. PL. & P. 3/6. 5/6 each. P. & P. 6d. 
ASK FOR EXPORT QUOTATIONS WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING! 
PERSONAL CALLERS ONLY: 9 Little Newport 
persia’ oe Street, London, W.C.2. Tel: GER 0576 
ALL MAIL ORDERS: (Early Closing Thursday) 
“ ci2 47-49 High Street, Kingston-on-Thames. 
‘a Telephone: KiNgston 4585 
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SELENIUM BATTERY CHARGING EQU 


A.C. Mains 200-250v., 50 c/s. 


I a A E N T 7 F mortar 12 months 


RECTIFIERS ASSEMBLED BATTERY CHARGERKITS assEMBLED Assembled 6v. or 12v. 4 amps. 
: onsisting 0} ains Trans- : 
ry ay og w 1/9 19/9 former F.W. Bridge. Metal 6 a Fitted Ammeter and 
: J9| OV. 1a  seeveeee Rectifier, well ventilated steel variable charge sel- 
6/12 v. } ah.w. 2/9 2 amps. 
F.W. Bridge G/IZv. La. weceee 27/9 | case. Fuses, Fuse-holders, laa ector. Also selector 
6/12 v. 1a 4/11] 6v.2a 29/9 | Grommets, panels and circuit. Fitted Ammeter plug for 6 v. or 12 
pha Pg 3/9 . sees y Cae. 2/6 extra. and selector plug v. charging. Double 
6/12 v. 3a. 11/9 | 9/12 v. Za. seeees 38/9 | Oy. or 12 v. 1 amp. 22/9 for 6 v. or 12 v. fused. Well ven- 
6/12 v.40. .. 14/9| 6/l2v.4a, ...... 56/9 | 6v.2amps .......... ap ia oe tilated steel case 
6/12 v. 628. 19/9| Above ready for use with | 6 v- Or 12 v. 2 4 ane case, nished with blue hammer 
.10a 25/9 | : 6v.orl2v.4a i attractive hammer finish. i 
FLT. Type H.W. | Mains and output leads. | BATTERY CHARGER Kir blue. Ready for Ready for 
120v. 40 mA. 3/9| Cases well ventilated and | Consisting of F.W. Bridge use with — use with mains and 
; mA. 5/9| Gni : d bl Rectifier 6/12 v. 5 a. Mains 2nd output leads output leads. Carr. 
= v. Pe soba 7/9 | finished in stove ue | oes, OFS 2. 6 0. output, Double Fused. 3/9. Or Deposit 30/- 
4 > po ey 7/9 | hammer. Carr..and pack- | and ammeter. Only 49/9. Only 49 /9 and four monthly 
250 v. 250 mA. 10/9! ing. 3/6. Post 3/-. Carr. 3/6. payments 13/-, 


M "RADIOGRAM CHASSIS, HIGH 
AMIEM RA PUSH PULL. 6-8 WATTS 
OUTPUT 


Current manufacture. 
For 200-250 v. mains, Covers L an 

Wavebands plus F.M. Includes 8 latest type 
miniature B.V.A. valves. Only 22 gns. plus 
7/6 carr. Or deposit £2/12/- and 9 monthly 
payments of £2/12/-. Guaranteed 12 months, 


12 months’ arantee. 
~~ d M. 


CO-AXIAL CABLE. 75 ohms, din., 8d. yard. 
Twin screened feeder 11d. yard, 


" ELECTROLYTICS (current production) 


Not Ex-Govt. . 
Tubular Types Can Types _ 
8mfd.450v. 1/9 16uF 450 ¥. 6 
fd. 500 v. 2/6 16m Y 7 
8 mfd. , 32uF 350v. 2/11 
16 uF 350 v. V1l 32 mfd. 450v. 4/9 
16uF 450 v. 2/9 100 mfd. 450v. 4/9 
16uF 500 v. 3/9 8-8 uF 450 v. 2/11 
B-16uF 500v. 4/11 8-16uF 450v. 3/11 
25 uF 25 v 1/3 16-16 uF 450 v. 3 11 
2 : 1/3 32-32uF 350 v 4/9 
50uF 12 v. 1S 32-32uF 450v. 5/9 
50 mfd. 25 v. 1/9 100-100 mfd, 350 v. 
50 uF 50 v. 1/9 19 
100 mfd. 12 v. 1/9 150 mfd. 450 v. 5/9 
100 mfd. 25 v. 2/3 100-200 mfd, 275 v. 
3,000 mfd. 6 v. 3/9 6/11 
6,000 mfd.6v. 3/11 


VOLUME CONTROLS with long spindles, all 
values, less switch, 2/9; with S.P. switch, 3/9. 


EX GOVT. STEP UP/STEP DOWN 
TRANSFORMERS. Double wound 80/100 
watts. 10-0-100-200-220-240 v. to 5-0-75-115- 
125-135 v. or Reverse. Only 12/9 plus 2/9 post 
10-0-100-200-220-240 v. to 9-0-110-122-136- 
148 v. or Reverse. 300 watts, 35/9, plus 7/6 carr. 


EX GOVT. METAL BLOCK PAPER 


CONDENSERS 
4 mfd, 1,000 v... 3/9 8 mfd. 500 v... 4/6 
10 mfd, 500 v, .....ccecscess 3/9 


THE SKY FOURT.R.F. F.RECEIVER 
A design of a 
3 valve 200-250 
v. A.C. Mains 
L. & M. wave 
T.R.F. receiver 
with selenium 
rectifier. For 
inclusion in 
cabinet illustra- 
ted or walnut 
veneered type. 
It employs valves 6K7, SP61, 6F6G, and is 
enecialie designed for simplicity in wiring. 
Sensitivity and quality is well up to standard. 
Point-to-point wiring diagrams, instructions 
and parts list, 1/9. This receiver can be built 
for a maximum of £4/19/6 including cabinet. 
Available in brown or cream bakelite, or 
veneered walnut. 


EX GOVT. VIBRATOR UNITS. 12 v. input 
280 v. output. Suitable for car radio. etc., 16/6, 
VIBRATORS. Oak and Wearite. Synchro- 
nous 7 pin 2 v. 7/9. 6 v. 8/9. 


6v. LUCAS MOTORCYCLE ACC. 22A.H. 
Brand new sealed (in pairs) 39/6d.ea. post 3/6d. | 


EX. GOVT. 50 WATT AMPLIFIERS. Brand 
new. For 200-250 v. 50 c.p.s A.C. mains. 
Designed for speech only but with suitable 
pre-amp, could be used with Gram. or Radio. 
Valves included. Four 6L6s used for output. 
Complete with hand microphone with good 
length of lead. Unused in original transit 
cases. Only 9 gns. Ready for use. Carr. 15/-. 


RE-ENTRANT SPEAKERS. Tannoy 8 watt, 
7.5 ohms suitable for above, 25/= each. 


EX GOVT. MAINS TRANSFORMERS 
All 200-250 v. 50 c/s. input. 
250-0-250 v. 60 mA. 6.3 v. 3.a.,6.3v. la. 


OU GEODNGIIG, 66 6: 56:6 00csccnesece 11/9 
Pr. 0-110-200-230-250 v., 275-0-275 v. 

100 mA., 6.3 v. 7a.,5 v.3 a. .....00. 21/9 
230-0-230 v. 80 mA., 12.6 v. 358 5v.2a. 11/9 
250-0-250 v. 150 mA. 5 v. Wb Aw irowiwes 16/9 
350-0-350 v. 160 mA. 6.3 v 5 a. 5 v. 3a. 27/9 
400-0-400 v. 250 mA. 5 v.2a,5v.2a. 18/9 
“7. 7." 150 mA. 6.3 v. 5 a., 6.3 v. la., , 

RACEERKEAS EREDAR S CODER OD SD EO 9/9 


5¥ 
12:5. 3 2., Sv. 3a, 


aE EAR RS ale I SURPLUS 
TRANSFORMERS. Primary 230-250 v, 
Drop hers ap type 325-0-325 v 100 mA,, 

6.3 v. 2.54, 5v. 2a. 17/9. Post 2/9. 


EX GOVT. SMOOTHING CHOKES 

250 mA., 20 H., 150 ohms 19/6 
250 mA.,5 H.,50o0hms .. 
150 mA., 10 H.. 50 ohms . 
120 mA., o° a nie 
100 


mA., 10 H., 100 ohm: 6/9 
100 mA., 5 H., 100 P noc tropicalised.. 3/11 
50 mA., 50 H., DOPOD «6500050035 6/9 


EX GOVT. CASES. Well ventilated, 
black crackle finished, _—_ soeet Size 
14 x 10 x Shin. high. I DEAL FO 
Bie tf CHARGER OR INSTRUMENT 
E, COVER COULD BE USED FOR 
AMPLIFIER: Only 9/9, plus 2/9 post, 
Size 13}in. x 8in. x 6}in. with undrilled 
perforated cover finished in aed grey 


enamel, 7/9, bee 2/9 _. 
SPECIAL FERS. Small 2 gangs .005 
mfd., 4/9. Electrolytics 32-32-32 mfd. 


250 v., 2/9 each or in lots of six, 2/3 each. 


R.S.C. BATTERY TO MAINS CONVERSION UNITS 


Type BM1. An all dry bat- 
tery eliminator. Size 54 X om 
4} X 2in. approx. Completely 
replaces batteries supplying 
1.4 v. and 90 v. where A.C. 
mains 200-250 v. 50 c/s. is 
available. Suitable for all 
battery portable receivers 
requiring 1.4 v. and 90 v. 
This includes latest low 
consumption types. Compiete 
kit with diagram. 39/9 or 
ready for use 46/9. 


Se 


ow ~ vem. 


citiieaie. Type BM2. Size 8 x 5} x 
2hin. Supplies 120 v., 90 v., 
and 60 v., 40 mA. and 2 v., 
0.4 a, to 1 amp. fully smoothed 
THEREBY COMPLETELY 
REPLACING BOTH H.T. BAT- 
TERIES AND L.T.2v.ACCUMU- 
LATORS when connected to 
A.C. mains supply 200-250 y. 
50 c/s. SUITABLE FOR 


JUNCTION TRANSISTORS For R.F. :7/6. 


23 x lin. 
Ltd., Canada. Price only 9/9. 


MINIATURE MOTORS. 24/28 v. D.C. A.C. Size only 
Spindle 1}in. long, fin. diam. Made by Hoover 


M.E. SPEAKERS. 2-3 ohms R.A. 8in. Field 600 ohms. 


ALE BATTERY RECEIV- 
ERS normally using 2 v. 
accumulator. Complete kit 
with diagrams and instructions, 
49/9, or ready for use, 59/6 


A.F. 7/9. 


» 11/9. 


FULLY GUARANTEED. 
MAINS TRANSFORMERS 


Primaries 200-230-250 v. 50 c/s. 

FULLY SHROUDED UPRIGHT MOUNTING 
250-0-250 v. 60 mA., 6.3 v.2a,5v.2a. 17/6 
250-0-250 v. 100 mA., 6.3 v.4a.,5v.3a. 23/9 
250-0-250 v. 100 mA.., 6.3 v. 6a., 5 v. 3a, 

for R1355 conversion ......-....-.. 31/- 


300-0-300 v. 100 mA., 6.3 v. 4a., 5 v. 3a. 
350-0-350 v. 100 mA. 6.3 v.4a.,5v.3a. 
300-0-300 v. 130 mA., 6.3 v. 4a., c.t.,6.3V 
1 a., suitable for Mullard 510 Amplifier 
375-0-375 v. 150 mA., 6.3 v.4a.,5 v.24. 
350-0-350 v. 150 mA., 6.3 v. 44a.,5 v. 3a. 
350- tag oA 150 mA., 6.3 v. 2 a., 6.3 v. 
GG ots hasmaaseaswuws ene 
425-0-425"v. 200 mA., 6.3 v. 4 a., 

6.3 6. St. 35 t. 3D Bs suitable 
Williamson ‘Amplifier, ORES a bwalewass 49/9 
TOP SHROUDED DROP-THROUGH TYPE 

260-0-260 v. 70 mA., 6.3 v. 2a., 5 v., 2a. 
350-0-350 v. 80 mA., 6.3 v.2a,5v.2a 
250-0-250 v. 100 mA., 6.3 v. 4a., 5 v. 3a. 
300-0-300 v. 100 mA., 6.3 v. 4a.,5 Vv. 3a, 
350-0-350 v. 100 mA. 6.3 v. 4a.,5 v. 3a. 
350-0-350 v. 150 mA., 6.3 v. 44a.,5 v. 3a. 


ELIMINATOR TRANSFORMERS 
Primaries 200-250 v. 50 c/s. 
120 v. 40 mA., 3-0-5 v. la. 


TRANSFORMERS 


INTERLEAVED AND IMPREGNATED. 


FILAMENT TRANSFORMERS 
Primaries 200-250 v. 50 c/s. 


G3v. 358. .... 39 AS ee 8/ll 
i oe | ee 7/6 6.3 v.6a.. 17/6 
0-4-6.3 v.24 7/9 12 v. 3 a. or 

ot a ee 7/9 25 v. 1.5 a. 17/6 
CHARGER TRANSFORMERS 

All with 200-230-250 v. 50 c/s. Primaries: 
0-9-15 v. 13 a, 11/9; 0-9-15 v. 3 a, 16/9; 


0-9-15 v. 5 a. 19/9; 0-9-15 v. 6 a., 23/9. 


OUTPUT TRANSFORMERS 


Midget Battery Pentode 66:1 for 3S4, etc. 3/6 
Small Pentode 5,000 to3Q ......... 3/9 
Standard Pentode, 5,000 2 to 32 4/6 
Standard Pentode, 8,000 QNw3Q. 4/9 
Push-pull 8 watts 6V6 to 5 ohms ........ (9 


8 
Push-pull 10-12 watts 6V6 to 3Q or 150 15/9 
Push-pull 10-12 watts to match 6V6 to 


We eae 16/9 
Push-pull EL84 to 3 or 15 ohms ........ 16/9 
Push-pull 15-18 watts, sectionally wound. 

6L6, KT66, etc., to 3 or 15 ohms . 21/9 


Push-pull 20° watt high-quality section- 
_ally wound, 6L6, KT66, etc. to30r15Q 47/9 


SMOOTHING CHOKES 


250 mA., 5 H., 100 ohms ........cecc0 11/9 
150 mA., 7-10 H., 250 ohms ..... _— 11/9 
100 mA., 10 H., 200 ohms ........ sece 
80 mA., 10 H., 350 ohms ....... ee 
60 mA., 10 H., 400 ohms ...... ere 


1 amp. 0.5 ohm. L.T. type ............ 6/6 


Sie 
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Ov., 50 c/s. 
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R.S.C. A10 ULTRA 


LINEAR 


30 WATT AMPLIFIER 


4 amps 
P' HIGH FIDELITY PUSH-PULL UNIT Type 807 output valves are used with High 
mmeter and LOYING SIX VALVES. EF86, Quality Sectionally wound output trans- 
charge sel- EF86, ECC83 807, 807, GZ34. Tone former specially designed for Ultra Linear 
Iso selector Control Pre-amp stages are nonanemnans. operation. Negative feedback of 20 D.B. in 
'6 Vv. or 12 Sensitivity is extremely high. ee 2 7 main loop. CERTIFIED PERFOR- 
ing. Double volts _— input is required for MANCE FIGURES ARE EQUAL TO 
Well ven- output. THIS ENSURES THE SUITA- MOST EXPENSIVE UNITS AVAIL- 
steel case BILITY OF ANY TYPE OR MAKE OF ABLE. Frequency response +- 3 D.B., 
ue hammer MICROPHONE OR PICK-UP. Separate 30-20,000 c/s., Tone Controls + 12 D.B. at 
Ble | Bass and Treble controls give both “lift 50 c/cs., + 12 D.B. to — 6D.B. at 12,000 
a | and “‘cut” with ample tone correction for c/cs., Hum and noise 70 D.B. down. Good 
| mains and long playing records. An extra input with quality reliable components used. Chassis 
leads. Carr. associated vol. control is provided so that finish blue hammer. Overall size 12x 9x 
Deposit 30/- oom separate inputs such as ‘‘ mike” and Yin. approx. Power consumption 150 watts. 
if monthly am., etc., etc., can be simultaneously For A.C. mies 200- .* a & v. 50 c/cs 
s 13/-, tlic for for ae purposes. AN vay Outputs for and speakers. 
PLUG IS INCLUDED EQUALLY SUITABLE oFOR THE 
FOR SUPPLY OF 300 v. 20 mA. and CONNOISSEUR OR FOR LARG 
E 
RPLUS| | 63 v. 1.5 a. FOR A RADIO FEEDER HALLS, CLUBS, or OUTSIDE FUNC- 
230-250 v. UNIT. Price in kit form with easy-to-follow TIONS. EAL WITH 
‘? mA, i ay ~——. ‘ £10/19'6 eee INSTRUMENTS. SucH AS 
, over as illustrate TRING BASS, ELECTRONIC ORGAN 
— [| 18/9extra. = Only carr. 10/-. GUITAR, etc. FOR DANCE BANDS, 
Or Factory built with 12 months’ guarantee £13/13/-. TERMS ON GARRISON THEATRES, etc., etc. We can supply Microphon 
19/6 ’ pply Pp. es, 
12/9 — UNITS. DEPOSIT 36/- and 9 Fry | ery Speakers, etc., at keen cash prices or on terms with amplifiers. 
tee f 0 - ENQUIRIES INVITED 
«+» 10/11 
9/ LINEAR LT/45 HIGH QUALITY TAPE DECK AMPLIFIER 
j im ie oo ane os PACK and OSC. STAGE. Suitable for Collaro Lane, & l l U LTRA LI N EAR 
- /1l ruvox, Aspden, Brennell, etc., etc. State make of Deck when ordering‘. 
6/9 } Chassis size 12-7-3in Overall size 12-7-6jin For 200-250 v. 50 c/es. AC. 12-14 WATT AMPLIFIER 
J ' mains. Output for standard 2-3 ohm speaker. Only 15 millivolts input 
ntilated, required for full recording. Only 2 millivolts minimum output required from 
ver, Si | recording head. Magic Eye recording level indicator. Provision for feeding 
+ S1Ze P.A. ee Negative feed-back equalisation. Linear frequency response 
R BAT- i ‘ 3 50-11,000 c/cs. Facilities for recordings at L5in., 7}in. or 3}in. 
JMENT per sec aw Automatic equalisation at the turn of a knob. When switch- 
3D FOR ing from record to playback position automatic 
/9 post Ready for use demagnetisation of heads is  ssured. Separate 
indrilled GNS. Carr. 7/6. gain and output controls. Valves type ECCS83, 
= ci ; ECC83, EL84, EZ80, EM34, Output 4 watts 
er grey Unit supplied with maker’s 12 months’ guarantee. We know of no other 
make which represents the same exceptional value. Leaflet 6d. 
ngs .005 
3) inf | COLLARO — 4 ip RECORD PLAYER with SENSATIONAL OFFER 
: J separate pick-up having dual point sapphire stylus. Brand 
»/3 each, new, cartoned. For 200-250 v. A.C. mains only. £4 12/6. STAAR GALAXY 4SPEED MIXER 
fe 3s - AUTO-CHANGERS 
rs . - A precision manufactured unit with unique finger tip 
er bine ar ARIES. Accs e > aeeeoe Saye with HGP59/52 | control. Pick-up fitted with dual sapphire tipped 
. 33 | ge cream finish aly 2 stylus. A very compact changer in attractive | 
v., 90 v., | LG3 MINIATURE 3 WATT GRAM. AMPLIFIER | 940-tone finish. For A.C. mains 110—250v. Brand | 
and 2v. | For 200-250 v. 50c.p.s. A.C. Mains. Overall size only G} x4} | Rew, cartoned._ £3/19/6._Post_3/9. NEW 1958 DESIGN HIGH-FIDELITY PUSH- 
x2hin. Fitted vol. and Tone Control with mai itch. 
smoothed Ll “oped with pa kind of single. suaba Ge cesar . COLLARO 4-SPEED AUTO-CHANGERS PULL AMPLIFIER WITH “ BUILT-IN” TONE 
IPLETELY changing unit. Output for 2-3 ohms speaker. Guaranteed With studio pick-up with turnover head, | CONTROL PRE-AMP. STAGES 
H.T. BAT- 12 months. Only 55/9. a NEW. Cartoned, latest —. For | two input sockets with associated controls allow mixing 
200-250 v. A.C. mains. Very limited number | of “mike” ram. as in Al0. High sensitivity. Includes 
ee R.$.C. A5 4-5 WATT HIGH GAIN AMPLIFIER | Conquest £8/19/6. Continental 9 Gns. Carr. 5/6. | 5 valves, ECC83, : ED, MEA, Sie, SEN. See eee 
nected to F aii ‘ | sectionally wound output transformer specially designed 
100-250 gg wae ed COLLARO RC54 3 SPEED AUTO-CHANGER | for Ultra Linear operation, and reliable a cory naan 
i v for the home, small As above unit but for normal 3-speed requirements. Brand | of current manufacture. INDIVIDUAL CONTROLS 
LE FOR } dub, etc. Only 50 milli- new cartoned but for 110 v. 50 ¢.p.s. A.C. mains. So that | FOR BASS AND TREBLE “Lift” and “Cut” Frequency 
RECEIV. volts input Is required the unit can be operated from normal 290-250 v. A.C. | response +3 DB 30-30,000 c/cs. Six negative feedback 
for full output so that it mains we are supplying free with every changer a suitable | loops. Hum level 60 DB down ONLY 23 millivolts INPUT 
ing 2. ’ is suitable for use with auto-transformer with input and output voltages clearly | required for FULL OUTPUT. Suitable for use with all 
. -fide arked. Limited number only. £6/19/6. Carr. 5/6. makes and types of pick-ups and mic Cc 
aplete kit the latest high-fidelity mai with th 7 a . 
on agg els addi- | with the very best designs. For $ TANDARD or LONG 
structions CS Po Lage d od ae LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. | PLAYING REC Por a INSTRUMENTS 
» ion to a her ty ; Suitable for use with Garrard B.S.R. or any other record | such as STRING BASS, GUITARS etc., OUTPUT SOCKET 
use, 59/6 te ones a playing unit and most microphones. Tota! negative feed | with plug provides 300 v. 30 m.a. ona 63 v. 150, Ser 
all mikes. Separate Bass back 12 D.B. Separate Bass and Treble controls. For | .ypply of a RADIO FEEDER UNIT. Si "12-9-75 
and Treble controls are A.C. mains input of 200-250 v. 50 c.p.s. Output for 2/3 | “wag fy ro 200-4 2 = eine copees. Sheree. 
provided These give ohm speaker. Three miniature Mullard valves used. Size Oot AO. mains 208 Ave See t: Oe Cree. “anes eS een te 
ial long playing A cg equalisation. Hum level is negti- . : ‘ 2 ohms speakers. Kit is complete to last nut. Chassis is 
gible being 71 D.B. down. 15 D.B of negative feedback is | (uy Oe 5 aoe eee e196. OF { trom maine tally punched. Pull tnstenstions cad pelat-to-qelsh wting 
wed. H.T. of 300 v. 26 _ mer te “7 -! v. 6 4 re and five monthly payments of 22/-. Send 8.A.E. for leaflet’ ee See 
available for the supply of a Radio eeder | Jnit or Tape — - | Only GNS. or factory built 45/- extra. 
Deck pre-amplifier. For A.C. mains input of 200-230-250 v Carr. 10/-. Lf required louvred metal cover with 
50 c/s. Output for 2-3 ohm speaker. C' re is not = PLESSEY 2 carrying handles can be supplied for 18/9. R ON 
8/ll Kit is complete in every detail and includes fully punched DUAL ASSEMBLED UNITS. DEPOSIT 6 and nine monthly 
chassis (with baseplate) with the blue hammer finish, and 2 - 

--- 1716 P payments of 25/6. Send S.A.E. for Illustrated leaflet 
r point-to-point wiring diagrams and instructions, Excep- CONCENTRIC detailing, Ready-t ble Cabinets, 8 Micro- 
| tional v.lue at only 15/-, or assembled ready for use phones, etc., with cash and credit terms. — 

17/6 - extra, plus 3/6 carriage. Or Deposit 2Q/- and five 12in e M, and 
| monthly payments of 22/- for assembled unit. SPEAKERS INEAR “DIATONIC” 10-WATT HIGH FIDELITY 
Dos _ “ ’ ‘ : 
'rimaries RSC. AT 3-4 WATT QUALITY AMPLIFIER | th chums, eating 0 AMPLIFIER” Bg yy Raggy FE 
23/9 A highly sensitive 4-valve amplifier using negative feedback high quality 12in. speaker | tinished unit with two separately controlled inputs and 
° and having an excellent frequency response. Pre-amplifier of orthodox design support- | outputs for 3 and 15 ohms speakers. Separate Bass and 
and Tone Control stages are incorporated with separate ing a small elliptical spea- | Treble controls. Five latest type miniature Mullard valves. 
t 3/6 Bass and Treble controls giving full tone compensation for ker ready wired with choke | Only 12 Gns. Send S.A.E. for leaflet and credit terms. 
etc, I long playing records. Suitable for any kind of pick-up and condensers to act as | 
- 3/9 including latest high fidelity types. H.T. of 250 v. 20 mA tweeter. This high fidelity | W.B, “ STENTORIAN ” HIGH FIDELITY P.M. SPEAKERS. 
- 46 } and L.T. 6.3 v. 1 a., available for supply of Radio Feeder unit is highly recommended | {{F1012, 10 watts 15 ohm (or 3 ohm) speech coil. Where a 
4/9 Unit, et< ONLY 40 millivolts input required for full for use with our All or any | really good quality speaker at a low price is required, we 
... 8/9 output. Fully isolated chassis with baseplate For A.C. similar amplifier. Rating is | highly recommend this unit with an amazing performance, 
5Q 15/9 mains 200-250 v. 50 cycles. Output for 2-3 ohm speaker. 10 watts. Gauss 12,000 | g4 lease state whether 3 ohm or 15 ohm required, 
Complete kit of parts point-to-point wiring diagrams lines. Price only £5/17 
| to and instructions. Only £3/15/-. carr. 3/6 or factory built | Or Deposit 13/- and nine | P.M. SPEAKERS. 2-3 ohm 5in. Goodmans 17/9. 7 x 4in. 
16/9 22/6 extra. monthly payments of 13/-. | Elliptica - 19/9, 6hin. Rola, 19/9, Sin. Rola, 19/9, Sin. 
... 16/9 | Goodmans 21/9. 10in. R.A., 28/9. 12in. Plessey 29/11. 
ind | 12in. Plessey 3 ohms, 10 watts, 12,000 lines, 59/6. 
... 21/9 e SUPERHE 
T RADIO FEEDER UNIT 
+5 41/9 } Radic ( L E E D Design of a high quality Radio Tuner Unit (specially suitable 
| ) for use with any of our Amplifiers). A Triode Heptode 
— 7 S L D ° F/changer is used. Pentode I.F. and double Diode Second 
11/9 p | Sh MAUDE ST. Se es bey ee A te 
11/9 ersona = + (Opposite Parish Church Schoo!) LEEDS, 2. | position. Controls are Tuning, W. Ch. and Vol. Output 
; 9 ; * will load most Amplifiers requiring 500 mV input depend! 
“8 . ail Orders to 29-31, Moorfield Road, LEEDS, 12. = it hae te oc haus ae as Ge 
vee | 6.3 v. 1 amp. required from amplifier. ‘Size of unit approx. 
* erms: C.W.O. or C.O.D. No C.O.D. under £1. Postage 1/9 extra on all orders under | . 
: 6 £2. 2/9 extra under £5 unless carriage charge stated. Full Price List 6d. Trade List 5d. | batdine rey in Alibi ' "babar cater ducnae 
Open to Callers: 9 a.m. to 5.30 p.m. Saturday until I p.m. S.A.E. please with all enquiries. | and instructions, 2/6. st 
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RECEIVERS > a | 
R.1132A ; : 
RISD ne RELAY BARGAINS 
Soins 11 Val LOW VOLTAGE PRECISION RELAYS 
mp. VR.65, Fre- Specially developed by a famous manufacturer to meet 
quency Changer the rigorous demands of RAE Spec. DES1. Performance 
VR.65, Local Oscil- is unimpaired at 200 vibrations per second. Actuates 
lator *VR.66, Stab- 2 pole changeover switch rated at 25A, from energizing | 
ilizer VS.70. i potential of 24 volts, 5 watts. Changeover occurs at 
Amplifiers > VR 53’s, 16-17 volts and reverses changeover when voltage drops 
B.F.O. VR.53, Detector by one third of energizing value. Heavy-duty silver cor 
VR.54, A.F.- Amplifier VR.57, contact — — — on . *¥ wy Unit ¢ 
re) VR.37 Switched A.G.C., protected by met ust cover. ize x 14 >» 
Varuble BE.O. Standard Rack Mounting, easily lhin. Weight 9 oz. Absolutely brand new in original : 
converted to receive Wrotham without alteration to acking. 1 t free. 
wiring. Circuit Eg bg conversion instructions packing. 7776 post free 
supplied. Size 19 x 10 x 10in. 
Carriage 10/-. of RELAYS Th 
R.1392 Carpenter type 5C9 polarized 1685 ohms each coil. Current 100-200 A, | 
95-150 Mc/s (2-3 22/6 post paid. Sensitive U.S, type single pole changeover relay. Heavy 
gg IS duty 12/6 post paid. Av 
Ist and 2nd R.F. ' Me 
EF54, 1st Local 12 VOLT SOLENOID at 
Oscillator SP61, : 
2 Oscillator Mul- Powerful solenoid with lever mechanism j os 
og Lys P giving a mechanical advantage of | slid 
6Q7, Output, 6]5, approx. 4: 1 (}in. travel = 3}in. arm). \ = 
Muting —_ EA.50, i ! 
Noise LimiterEA.50,BFO.6J7, Consumption 350 mA. Ideal for re- dus 
Mixer EF 34, Detector 6Q7. mote controis, model railways and _ 
Normally Crystal Controlled, ae . : 
but can be tuned over 95 to 150 Mc/s. Power supply mechanical indicators. Bargain offer. Ch 
required = 240-250 volts at 80 mA. 6.3 volts at4A. Stan- : cos 
dard Rack Mounting, 19 x 10in. Complete with valves 3 for 10/- post paid. Fri 
and circuit diagram. Air Tested. £6.19.6. Carriage 10/-. cy 
ARR3 } ma 
13 Valve 60 Mc/s. FM Receiver which can easily be Po 
converted to receive B.B.C. transmissions—many ELECTRIC TIME SWITCH | Po 
supplied by us to B.B.C. engineers for their personal ee 
use. Ast and 2nd RF, Mixer, Ore., Ist, 2nd and 3rd 4}-6v battery driven precision clock. Current ee 
"s 12 "s. imiter an etector 12H6. Ist ligible. Cz i be 
AF 12SQ7. Output 12A6. A.F.C. 2x12SH7. Magic en: Fae ak epee ae gee Vo 
eye 12U5G. Utilizes Foster Seeley discriminator. between 15 minutes and 44 days. Ideal for auto- ne¢ 
Complete with circuit diagram and full conversion matic “‘lighting-up” of parked cars etc. and a 
instructions. £6.0.0. Carriage 7/6. sea Sv aleadd R.] 
RECEIVER UNIT many ses. In plastic case. re 
x ’ : : 
Suitable for conver- 12.6 post paid. ant 
sion to 2 Metres or . _ 
Wrotham FM _ trans- 
missions. } Vi 
no EXCLUSIVE OFFER OF i M 
Two sek? 5 sone Low-voltage Halogen-Quenched 
x iH ne 50. 
Circuit diagram supp- GEIGER-MUELLER TUBES M 
relly = I nn Large contract purchase from famous manufacturer enables us to rs 
£1.5.0. Carriage 3/6. make an exclusive offer of these highly sensitive gamma counters, 
—e pane : Straight from production, individually tested fully guaranteed 
— a - kee a at 55/- each. ie 
famous W.W. Wobulator. SPECIFICATION 
Freq.: Receiver, 400-450 , +e: 
Mc/s. Transmitter ag ag 11.8 cm. Standard British Response: Exceeds 30,000 c/m. ; 
| -pin base. 
a ear - Background count 90/min. Dead time: 100 sec. at 6,000 c/m Rise 
ed for radio con- “ore — length 80 v. Slope Time 5 to 10u sec. at 6,000 c/m. 
My per Vv. 
oh Bing a ‘ Working potential: 400-450 v. Temperature range—55°C to + 60°C. és 
14 valves, 4- Current: .001 uA to 1uzA at 100 to 6,000 p sae Efficiency 1%. Stainless iron % 
12SH7, 3-12SJ7 — — 
2-12H6, 2-955, 
2-9004 and l- 
VR150. Con- £1.10.0 PORTABLE 70 cm. PRECISION FOR ONLY 
tains a host of Carriage 7/6 7 
first class —_ Secteten TS184 — a 
ments including relays and close tole i recision cm. test gear for Mobile Hams, : : 
iat new, at less than breakdown — — ots RAS rte wate Carriage paid } 
R i- 
SIGNAL GENERATOR Type 52A brated 400-430 Mc/s. Tuning stops adjustable 
Complete in transit case with four calibration charts, os any > Dine Sand within ths 00 t0 <0 
leads, dummy antenna and circuit. Spec.: Input, Bicis coverage. ii F . 
230v 50 c/s. Freq.: 6-52 Mc/s. in Four ranges. Coarse Calibrated scale rack and pinion drive piston 
and fine attenuators. Int. and Ext. Mod. Output input attenuator and alternative fixed coupling i 
0.5 v. to 100 mV. Impedance 70 and 100 ohms. Brand loops input provides facilities for use as a signal 
new. £10.0.0. Carriage 10/-. Complete photostat pace. Tee Tiscenlc Peabo Ao- 
handbook supplied on 1equest for 4/6 extra. 2-600 oy i go oy ee amplifier 
SIGNAL GENERATOR AND WAVEMETER Type W 1649 Panel Guipus terminals for “nasa eee 
In copper lined case. Freq.: Sig. Gen. 140-240 Mc/s. current. Power required = 6 volts at 300 mA C 
(tolerance 0.5 M¢c/s.). _Wavemeter 150-235 Mc/s. and 30 volts at 0.5 mA. 
(tolerance 0.2 Mc/s.). Complete with valves 4 VR91 24-page booklet supplied with each unit giving s 
and 1 VR135, and 5 Mc/s. crystal. Requires 6.3v and comprehensive circuit description, diagrams 
120v power supply. £2.10.0. Carriage 10/- and suggested modifications, etc. T 
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The Walk-Around Shop 


BARGAIN PRICE 
TABLE-TOP 
TRANSMITTER 


No. 36 SENDER 


£12 .10.0 


complete — Carriage 30/- 


GET THIS NEW RIG 
ON THE AIR IN 
5 MINUTES FLAT 


The best ham buy for 
a very long time 


A unique opportunity to obtain a 
complete AIR TESTED 10-60 
Mc/s 50 watt transmitting station 
at an unrepeatable price. 


In two units, each housed in a 
handsome solid oak cabinet with 
slide out front. Supplied com- 
plete with circuit diagram, 
connecting cables, hand-set and 
dummy aerial packed in RF 
Unit stowage drawer. In excel- 
lent condition. 

Check this specification against 
cost. 

Frequency coverage: 10-20 Mc/s, 20-40 Mc/s and 40-60 Mc/s by olug-in coils. 
peal M.C.W. or R/T Coils supplied cover 10-40 Mc/s only, but third set can easily be 
made up. 

Power Supply: 100-110 volts and 200/250 volts, 40-60 cycles. 

Power required, approximately 350 watts. 

R.F. Unit: Contains Master Oscillator (with or without crystal control), Frequency 
Doubler and Power Amplifier. Valves: M.Osc. 807, Intermediate 807, PA2 x 807, 
Voltage regulation 2x $130. Also 2x EMI magic eye tuning indicators and osglim 
neon lamp modulation depth indicator. 0-200 m/A PA anode current meter. Size 
244 16} 16}in. Weight 90 Ib. 

R.F. Unit. Contains Power Pack, Speech Amplifier and Modulator, 3 x FW4/500 
rectifiers provide separate H.T. sup: plies for RF unit, Bias and Modulator. ryegrT 
Amplifier 6C5G, Modulator 2 x 6C5G drivers and 2 x 807 output. Size 24} x 16} x 

in. Weight 120 lb. 


VELODYNE REVERSING 
MOTOR-GENERATORS 
type 74 


Motor Armature 5A, Field 80 mA. Gene- 
rator Armature 56v D.C., Field 24v D.C. 
Size 8 x 3} x fin. dia. spindle. 


£1.15 .0 post paid 


INFRA RED VIEWING MONOCULAR 
See in the dark with equipment specially 


developed for night-driving, reconnais- 
sance, sniping etc. Sealed unit with 
focussing eyepiece and _ incorporating 


Caesium cell and push-button operated 
Zamboni pile. Brand new in superb hide 
binocular type carrying case. 

£1.0.0 p.p. 


VIEWING LAMP 


Weatherproof car spotlamp providing a 
powerful source of infra-red rays through 
easily removable filter. Takes standard 
12v. bulb. Swivelling single-point bumper 
fitting. Brand new. 17/6. p.p. 


en cent ST ea, Ce 


Shop hours 9 a.m, to 6 p.m. 
Telephone: LANgham 0141 


Thurs. 9 a.m. to | p.m. 
Carriage prices quoted apply to England & Wales only- 


OPEN ALL DAY SATURDAY: 


ROOM THERMOSTATS 

By a famous manufacturer. Voltage 0/250 v., maximum 

a 15A. Temperature control range 50°F to 
80°F, Contemporary design in cream hammer finish, 

complete with wall fixing plate and full installation 

instructions. Brand new. 15/-. Carr, 2/-. 

TRANSFORMERS 230-250 volts 50 c/s. 

Heater 6.3v, 1.5A, 6/6, plus 1/- carr. Miniature 

mains 230v at 40 mA and 6.3 v. at 1.5A, rong plus 1/- 

carr. Charging 9v and 17v at i 15/6, p. Mains 

isolating 250v/220v or 250v/11 0-0-1i0v ‘out OR 

double wound auto 250v in, 110v out, 5/-, carr. 1/6. 

Heavy duty mains changing (Admiralty Pattern), 

Primary screened from secondary. Totally enclosed 

in 7x6 8in. black steel case—terminals inside lid. 

£1.0.0. p.p. 

OUTPUT TRANSFORMERS 

Plessey standard miniature output transformers. 

Ratio 45:1 and 55:1 4/6 p.p. Please state ratio re- 

quired. 

FULL-WAVE CHARGING RECTIFIER— 

24v 1.5A. 12/6 p.p. 

LOUDSPEAKERS 

Tannoy waterproof external 8 watt unit 7} ohm im- 

pedance. Complete with matching transformer. Brand 

new, £1.0.0, plus 3/6 carr. 

HEADPHONES 

High resistance balanced armature £1.0.0, p.p. 

Low resistance balanced armature 8/6, p.p. 

MICROPHONES 

Acos crystal inserts, 4/6 post paid. American throat 

microphones type T.S.300, including socket, 3/- 

post paid. Aircrew oo electro magnetic microphones 

with switch, 2/- post paid. Carbon type in black crackle 

case, 12/6 post paid. 

R.F. UNIT. 

Freq.: 200 Mc/s. 

15/-, Pp.p. 

MINIATURE LF. STRIP—9.72 Mc/s. 

Complete and unused with circuit, less valves—2 EF92, 

3 EF 91, 1 EB 91. 12/-, p.p. 

MULTI-RANGE TEST METER 

Ranges 0-1.5v, 0.3v; 0-60mA; 0-500 and 0-5000 ohms. 


With 3 956 valves. Size 8 x3 x 4in. 


Easily read n scale. Simply extended to provide 
ea Gan _, _— Size 2} x 32 x 3}in. Brand 
new . 


GYRO UNIT an INVERTER 
Can be used as 12v D.C. motor for models; ideal also 
for experimentation and gyro demonstratien purposes. 
Inverter: 12y DC input, 3-phase 190 cycle output 
Size 4x 4x 3in. Gyro unit: operates on 3-phase output 
from inverter. Peak speed 11,400 r.p.m. . Pre- 
cision made equipment, 12/6 per pair. Carr. 3/-. 
DYNAMOTOR 
Brand new, boxed bo S. Dynamotor. 28v DC input, 
330v 170 mA out Fully smoothed by screened 
choke/condenser filter unit in base. Dynamotor size 
3? x 6in. Black crackle finish 17/6, p.p. 
APN1 TRANSDUCER 
The heart of the W.W. TV wobbulator (described on 
page 252 of June 1956 issue). Brand new, 7/6 post paid. 
— ALTIMETER 

gy mounting with 3in. dia. 8in. circular scale. 
Bas or sensitive multimeter. Brand new, boxed, 

/6, post paid. 

ANTENNA RELAY UNIT 
Contains 2}in. panel mounting 2 mA meter with 
separate thermocou; — for measuring R.F. and change- 
over relay. In metal case 3} x 4} < 3}in. with ceramic 
stand-off terminals, 12/6, post paid. 
BOLT CROPPERS 
9in. long, extremely powerful, 2/6 Post paid. Folding 
type 18in. long—will cut through jin. bolt or cable, 
7/6 post paid. 
CONNECTOR BLOCKS 
G.E.C. Standard 12 way 
nectors, 3 for 6/6 post paid. 
POCKET MARCHING COMPASS 
In black plastic case with sighting reflector inside lid 
and automatic pointer lock. Luminous dial, pointer 
and sighting lines. Brand new, with instructions, 
12/6, carr. 1/-. 
TANK PERISCOPES 
American type—7/6 post paid. 
SIGNAL LAMPS 
24v Sealed Beam Units, 16/6 post paid. 
ASTRO COMPASSES 
Brand new in transit case, 23/- 
DRIFT SIGHT Mk. 4A 
13inm. long x 1}in. dia. In wooden case, 12/6 post paid. 
GROUND POSITION INDICATORS 
Cohftains 24v. metor and follower motors, large quan- 
tity of gearing, etc., 35/-, post paid. 


** chocolate block” con- 


post paid. 


SECURE THIS 


HI-Fl AMPLIFIER 
SUPER BARGAIN! 


~ Famous make, 
new and unused 


“LISTED AT 13 GNS 


LASKY’S £7. 7. O a 


PRICE 

For mains 200/250 vy. A.C, 

¥* 4 valves: 2 EF&86, 1 EL84 and EZ80. 

%*% Overall Freq. Response 20 to 35,000 
c.p.s. Flat approx. +1dB. 


%* Hum level better than 65dB below full 
input. 

% Output 4 watts max. with choice of 
3 or 15 ohm imp. by means of switch. 

% Separate bass and treble controls and 
4-position input selector switch. 


CABINET AVAILABLE, 11} x 6} x 
Thin. deep, polished medium oak veneer. 
Price, if purchased with Amplifier, 30/-. 


QULAUDUOVUUVU EVLA EET E TET E TTT 


MULLARD 510 AMPLIFIER KIT 
WITH T.C.C. PRINTED CIRCUIT 
All specified components and your choice 
of transformers and chokes by Partridge, 

Haddon, W/B, Ellison or Gilson. 
COMPLETE KIT of parts and printed 
circuit as low as Book 3/6 
Details on request. £9.9.0 post free. 
Printed Circuit separately 22/6. Also 
available built ready for use. Price ac- 
cording to transformers used. 


LASKY’S 4-WATT PORTABLE 
GRAM. AMPLIFIER 


Will suit any crystal or magnetic pick-up. 
Uses 3 valves: EL84 output, L63 and EZ80 
rect. 

COMPLETE with 3 valves and / 
knobs, Carr. 5/-. 79/6 
Details and circuit diagram post free. 


LASKY’S PORTABLE GRAM. 
AMPLIFIER KIT 


2 watts. Size approx. 63in. x 3zin., max 
height 5in. Uses EL84 output and 6X4 
rectifier, double-wound transformer tone 
contro]. output transformer, etc. 
COMPLETE KIT, including valves, printed 
circuit, full instructions. 6 
Carr. 2/6. 


WIRELESS WORLL 


SAVE POUNDS! 


LASKY’S LATEST 
TAPE RECORDING 
SCOOP ! 


YOU CAN BUILD OR 
BUY THIS DE LUXE 
RECORDER 

FOR ONLY 39 GNS 


| TODAY’S VALUE 64 GNS | 


COMPLETE TAPE RECORDER: Deck, 
Amplifier and Speaker, fitted into Case 
plus Lustraphone Mike and 1,200ft. of 


Tape, absolutely ready for use. 
LASKY’S PRICE 39 gns 
Carr. & Insur. 21/-. 


All the component parts of this recorder are 
available separately as below. 


COLLARO TAPE TRANSCRIPTOR, 


Mark ITI, i Tape Deck. de 7.1 9.6 


Carr. & Pkg. 12/ 


TAPE AMPLIFIER, compi:te with 6 
Mullard valves, EF86, ECC83 (2), EL84, 
EM81 and EZ81 rectifier. Separate 
bass and treble controls, 2 inputs and 2 
volume controls which can be mixed 
(also can be used separately for ampli- 
fication), gram. p.u. or microphone. 
EM81 magic eye level indicator, also 
extension J.s. jack and monitor jack. 
iy = the complete Amplifier built 
and wired ready for use. 

£ 6 


° 
Carr. & Pkg. 7/6. 
DECK AND AMPLIFIER, 
connected. 


wired and 

31 gns 
Carr. & Ins. 21/-. 

CASE as illustrated, solidly made of best 

quality laminated wood, superbly finished 


two-tone simulated lizard, with plastic 
fret, rubber feet, removable lid. Overall 


size: 18} x 153 x 7hin £4 a 6 
s s 

SPEAKER, 10 7in. elliptica’. 32/6 
Carr. 2/6, 


Smaller 7 x din. Speaker 19/6, can be used. 


LUSTR APHONE ‘* LUSTRETTE "’ 
dynamic MIKE, complete with jack, 
especially matched with above 


Carr. & Pkg. 5/-. 


Amplifier. Carr. 1/6. £3.9.6 

MAGNETIC TAPE, famous make, 

P.V.C. base, 1,200ft. 35/- 
Carr. 1/6. 


(Note; All the above if purchased individually 
would cost £46/5/6.) 


ORDER BY POST 


JUNE, 1958 
IF YOU CANNOT CALL 


SPECIAL OFFER! MAGNETIC 
eee TAPE 


FAMOUS MAKE, 
P.V.C. base on latest 
type plastic spools. 
Not surplus but brand 
new, perfect and 
boxed. Will work 
with any Reco-der, 
Limited quantity 
only. Send now! 
Satisfaction or money 
refunded. 
1,200ft. Standard on 7in. spool. 

t 35/-. Lasky’s Trice Du aseaeael 21/- 

mm, . ieannee on 5fin. Continental 16/6 

spool. List 28/-. Lasky’s Price...........+ 

12/6 


600ft. se on 5in. spool. 
300ft. pew ae on 4in. spool. / 
Lasky’s Price...........++++ 7/11 


21/-. Lasky’s Price ............ 
List 10/6. 


1,200ft. Long Play on 5jin. Continental 22/6 
spool. List 35/-. Lasky’s Price...........-. / 
850ft. Lon¢ Play on 5in. spool. 


List 28/-. Lasky’s Price ............ 
225ft. Long Play on 3in. spool. 6/ 
List 8/6. Lasky’s Price ..........ceseee+ | 


Post. | spoo! Is. 6d. Orders over 70/- post free. 


QDNVU ODDEN TAD ETO TOTO VETTE TEETH 
ANOTHER LASKY BARGAIN ! 


I3-CHANNEL ADAPTOR 
Brand 
new 
and 
unused 
complete 
as shown 
LIST 
PRICE 
74 GNS 
Post & 
Pkg. 3/6 


LASKY’S 
PRICE 


By famo.is manufacturer of the Pye group. This 
is a superhet Front End Tuner incorporating 2 
valves, Covers all Band I and Band III channels. 
I.F. output 33-38 me/s. Power requirements: 
6.3 v. .3 amp. heaters, 200/220 v. h.t. 

In smart wood Cabinet, walnut veneer, 7} x 6 x 
5in., complete with adaptor plugs, 2 new Mullard 
valves, knobs. in makers’ original cartons. Note: 
unit can be removed from Cabinet and _ fitted 
inside your TV set if designed. 


HHNQQQQUUUGUNOQQQUUUUNOQOUULUHEGTOOUUUTEUUUUUEUTEHHTUT 
LONDON’S HI-FI 
SPECIALISTS ! 


Visit our Tottenham Court Road address for selective 
Demonstrations of the latest Hi-Fi Equipment. 
AMPLIFIERS. Quad, Rogers, Leak, R.C.A., 
Pamphonic, Dulci, W/B, Armstrong A10 Mk. IL. 
SPEAKERS. Wharfedale, G.E.C. 
Lowther, Lorenz, Philips. 

PICK-UPS. Collaro, Garrard, Connoisseur, Leak, 
B/J, Ortophone, Goldring. 
TRANSCRIPTION TURNTABLES. 
Garrard, Lenco, Connoisseur. 

TAPE RECORDERS. 
Brenell, Truvox, Sound 
Magnavox, Harting. 
CABINETS. Wide selection inciuding the new 
G-Plan Contemporary Cabinets. 
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RADIO 


LASKY’S FULLY 
TRANSISTORISED 
PORTABLE FOR HOME 
CONSTRUCTION 


Note these Star features. 


* Printed Circuit. 
* 200 


Uses 7 


6tin. 
p.p. 


Transistors and 1 ger- 
manium diode, 


%* Ferrite rod aerial. 
* Fully tunable. 


x 2hin. 


milliwatts output. 


TELEVISION 
NOW READY! | LASKY’S F.M. TUNER 


* 6 v. operation. Very low con- 
sumption. 

* Choice of 7 4 elliptical or | 
3hin. P.M. Speaker. 


* Choice of cabinet, 
Circuit diagram and full building 
instructions supplied. 
CAN BE BUILT FOR 
£9.19.6 po: ,* 
Pkg. 3/6 


Full data and building instruction 
available separately, 1/6 post free. 


LASKY’S TRANSISTOR 
SUPERHET TUNER 


For construction on Printed Circuit. 
Size 3; 3hin. Uses 3 R.F. tran- 
sistors, 1 germanium diode, 3 LF. 
transformers. Ferrite rod aerial. 
Operates from 6 v. battery and 1.5 
Vv. cell 
Can be built for £5.12.9 
Post 3/6 
Full details on request. 


LASKY’S TRANSISTOR 
iggeetenps KIT 


WIRELESS WORLD 


HI-FI 


PRINTED CIRCUIT VERSION OF 
G.E.C. 912 “F.M. PLUS’’ TUNER 
FOR HOME CONSTRUCTION 
Uses 5 valves, 2 germanium diodes and 
brand new T.C.C, condensers. The PRINT- 
ED CIRCUIT ensures that the I.F. and 
R.F. amplifiers are extremely stable at 
maximum gain and results are consistent 

on all tuners. 


CAN BE BUILT FOR 


(including valves) 

Post and Pkg. 2/6. £7.1 9.6 
G.E.C. FM TUNER BOOK plus our full 
data and Shopping a 2/6 post free. 
All parts available separately. 
ALIGNMENT SERV ICE available. 


JASON F.M. TUNER 
Special Parcel containing data book, chassis 
front panel, dial, drive, tuning condenser, 

sets of coils, I.F.s, ratio / 
detector, ete. Post 2/6 
DATA BOOK with price list Q/-. This 
tuner can be built for £6/15/-, post 3/6. 


JASON ‘‘ ARGONAUT” 
Super-sensitive AM/FM Tuner. Complete 
yarcel with power supplies. 
bow 316 re PS $13.1 

DATA BOOK @Q/- post free. 

Chassis Assembly 57/9, post 2/6. 

L.F. and Coil Set 78/-, post 1/6. 

All components available separately. 


ALL TYPES F.M. TUNERS 
DULCI, QUAD, LEAK, ROGERS, 
PAMPHONIC, etc., in stock. 


TELETRON ‘‘ COMPANION ” 
3-TRANSISTOR POCKET RADIO. T.R.F. 
circuit covering med. and long waves, with 
balanced SWS output. Ferrite aerial. 


Size: 4} x 3 
CAN BE BUILT FOR ONLY 89/6 
Full instructions and price list 6d. post frees 


Se SRST HORE EERE eee eee eee 


LASKY’S NEW 
MIDGET T.R.F. 


ELECTRONICS 


RECORDERS 


H.P. TERMS & 
CREDIT SALES 
AVAILABLE 


AUTOCHANGERS 


All types of GARRARD, 
COLLARO and B.S.R. actually 
in stock. 


MOVING COIL 
P.M. SPEAKERS 


2}in. 17/6. 3in. and 3}in. 19/6. 5in. 16/6. | 
6hin. 17/ 6. 8in. Ql/-. 10in. 29/6. . 
/§. 6}in. with transformer 2]/-. 


19/6. 10x7in. Elliptical 32/6. 


TRUVOX “‘SENIOR”’ SPEAKER 
DRIVING UNIT (Pressure Type) 
Power handling cap. 15 watts peak. With 
12ft. cinema horn reproduces down to 17 


wi 

price 99/6 

Sin. DUAL CONCENTRIC 
SPEAKERS £16.19.6 


Full details on request. 


c.p.8. 
List £7/15/-. 
Carr. 5/-. 


HI-Fl ELECTROSTATIC 
SPEAKERS (‘‘ TWEETERS ”’) 


LSH75 | LSH518 LSH100 
‘Sie 12/6 __14/- 
LPH65 (moving coil) 39/6. 
POCKET VOLT TEST Two 
ranges D.C.’ 0-250 v. and 0-25 v. Complete 
with leads in leather c — 
LASKY’S | 
Post free. 12/6 
CHASSIS 
We have the largest stocks of 
chassis A.M. and A.M./F.M. 


m, 8, from 7 Gns. 
from 14 Gns. 


A.M. chassis, 1, 
AM/FM chassis...... 


DULCI HI-FI CHASSIS 
TUNERS AND AMPLIFIERS 
Full range in stock. 


BUILD THIS 4- VALVE: 
S/HET PORTABLE 
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PEED 
MIXER AUTO-CHANGERS 


Incorporating auto and manual control. 
Complete with Studio oe p.u. and sap- 
phire stylus. £13/17/-. 


RC.456 
ap rig PRICE. ‘£7. 19. 6 


Latest nae *'R0.457 or “ Continental ” 
£8/19/6. Post 3/6. 


COLLARO S 
4-SPEED 
SINGLE 

RECORD 
PLAYER 


Model 
4/564com- 3 


p.u. crys- 
tal cartridg. 
matic s 
LASKY'S PRICE 
Carr. 3/6. 


styli. Auto- 


£6.19.6 


4-speed motor 


and 


Collaro ** Junior *’ 


and pick-up with HGP59 car- 
tridge. | 
Post free. / 
Motor only 59/6, post 2/6. 
Pick-up only 29/6, post 2/5. 


B.S.R. TU9, 

latest B.S.R. 

* ful-fi’”” p.u. 
Post 3/6 


4-speed motor and 


Delivery from stock of the 
Oo 


Sprinter hina aa Gogene 
n height can be under lin: | CAN BE BUILT Transcription Turntable 
COMPLE rE KIT inc sluding 4 Transistors, | 
PRINTED CIRCUIT, full instructions, | FOR ONLY 99/6 4T200/PX £19/10/-. . 
Post 3/6. Full details on request. 79 6 is Less pick-up £14/18/-. Carr. Paid, 
Post & Pkg. 5/- *FOR ONLY £7/7/-, plus 3/6! 
TRANSISTORS |} Handsome contemporary design} |{carr. and pkg., you can build:| PICK-UP CARTRIDGES 
RF. P.N.P. Junction Type, suitable for |*#C@se, Overall size S8tin. wide,® *this med. and long wave Portable’ GARRARD MAGNETIC t/o, p.u. 
medium and low freq. socibahons freq. | 3 4¢in. deep, Sin. high, 2 latests ‘using all brand new components! Cartridges, Type TOM/2, less than 
changers and 1.F. amplifiers 21/- | :double-purpose — valves “EBE'895 tand valves, only batteries extra. | half price. 30/- 
L5 to 8 Mc/s /=| ‘and ECL80, contact cooled * Printed circuit, circuit diagram! / 
(Double spot—yellow and red.) | $rectifier. < For A.C. mains 200-2502 |#and full instructions supplied.+| ACOs turnover, oun Ts) ip 
an , . _ |av. Med. and long wave, Sin. / and standard styli. ST £2/1/7. 
Neh guin ant low fray, ammpiiier, ami for | SPM. speaker. Plastic eabinet i —— aiecwiee KY'S PRICE 48 /q 
r 4 i Ss, 4 o . 
output stages up to 250 1 , | Scream, pastel grecn, pink, blue. : 3 | Post 1/- 
milliwatts O/- | trULL DATA, instructions, cir-:|FOR ONLY £9/9/- plus 3/65) 
SE ee eee Peet |scuit diagram, shopping list 1/6.s | ‘carr. and pkg. you can build: 20,000 VALVES IN STOCK 
at dias ie {gall © - a caecenen available sep-s tthis job as a mains and battery $ Brand new surplus and imported 
t Eons Pp bee a our as «| valves, also full stocks B.V.: 
Bivnee of MTT 3 CABINET only, as illus., 14/-,%| {designed build-it-yourse owers P C.R. Tubes. a F. se 
All types of MULLARD, B.T.., BRIMAR * plus 4/6 post and pkg. : | * Unit for 200-250 v. A.C. :| — and i. Tubes I 
scccnaasknnahthhandeeeebehnest || oababbobebonesuehanteachensounte 
LASKY’S (HARROW ROAD) LTD. 
42 TOTTENHAM COURT | 370 HARROW ROAD, Open al day 
Saturday. Early 
ROAD, W.1 . PADDINGTON, W.9. closing Thursday 
Nearest Station Goodge Street (Oppeee Paddington we (both addresses) 
MUSeum 2605. AD 4075 and CUN 1 


ALL 


ORDERS 


MAEL 


TO HARROW ROAD PLEASE 
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WIRELESS WORLD 


Flin of 


CLYNE RADIO LTD. 


ee 


162, HOLLOWAY ROAD, LONDON, N.7 


NORth 6 295/6)7 


ALSO AT:—18, TOTTENHAM COURT _— LONDON, W.1. 


MUSeum 5929/009: 
(50 yards only from Tottenham ss Road Tube) 


All post orders and correspondence to 162, HOLLOWAY RD., LONDON, N.7. 


JUNz, 1958 
— TRANSISTORS !!!— 


oa eecccccesccecs 7/6 ea 
, RF. up to 2, 5 
MEO, vc cccccscccccccccecs > €, 
STANDARD— 
Di aaceneiedecnans 6054 18/- ea. 


PYE 
V6/R2 R.F. up to 4 Mo/s. ...... QA4/- ea. 
(ALL POST FREE) 


AT LAST! 
LIMITED STOCKS ONLY 


The Very Latest 


COLLARO MK, IV 
TAPE TRANSCRIPTOR 


SUBJECT TO BEING UNSOLD. ny 

PLUS 7/6 C. & PRE-AMPL 
POWER PACK FOR USE WITH 
ALSO AVAILABLE 


THE ABOVE DECK IS 
LIMITED QU. 


InN ANTITY AT £21, 
PLUS 3/6 P. & P. WIRED TO TRAN: 
CRIPTOR £2 EXTRA. H.P. OR CREDIT 
SALE TERMS AVAILABLE. 


PORTABLE GRAM 
AMPLIFIERS 


RC1.A AMPLIFIER. A small high-quality 
gramophone amplifier employing the latest 
circuitry and highly efficient miniature 
valves. Very neat chassis finished in 
bronze stove 
enamel. Size 
(overall) 5§ x 


For use on 
AC mains 

200/250 v. 
A 


it 
Price £3/19/6 plus 2/- P. & 


" id 
R.E.P. MINI -7 

POCKET TRANSISTOR PORTABLE 

AT LAST! A pocket-sized SUPERHET Transistor 
portable for medium and long-wave reception 
THAT REALLY WORKS, and at a price YOU 
can afford. The “R.E.P. MINI-7" utilises 
2 White Spot, 4 Red Spot and 1 R.F. Transistor 
specially selected to our specification by leading 
manufacturer. Push-Pull output. Powered by two 
3-volt’ miniature transistor batteries. Attractive 
plastic case, finished in dove grey and scarlet. 
Size only 5Stin. x Shin. x 1fhin. Incorporates 
Hi-Grade 2}in. P.M. Loudspeaker, Ferrite Slab 
Aerial, also drilled and eyeletted Paxolin Chassis. 
Easy to follow practical and theoretical diagrams and itemfsed 
price list available separately at 1/6 post free. All necessary 
components at special aT price £10/10/-. Medium wave 

P. 


only £9/19/6, plus 2/6 P 


~~ STEREO! 4 —— 


STEREOPHONIC SOUND REPRODUCTION IS HERE! (TO STAY) 


This wonderful new system adds positive 
realiam to High Fidelity, brings the atmos- 
phere and sense of “ Being There” into 
your home. Be among the first to enjoy 
this wonderful experience with the 


“TANBERG 
STEREO PLUS” 
TAPE RECORDER 


This is a truly remarkable instrument 
built to professional standards, producing 
an output of the highest quality when used 
with either Stereophonic or Single Track 
Tapes. 


Look at these features :— 


@ Incorporates two matched High om 5 watt Amplifier fice 114 GMs. 


Available on H.P. or 


@ 3 Speed Precision Tape Deck, 7}in. p.s., $fin. p.s., 1iin. p.8. | oredit Sale Terms. 
@ Single Lever Control. @ Positive Braking. @ Frequency f iinstrated Leaflet on 
Response 30-16,000 C.P.S. +2 D.B. at 7hin. ps. @ Output J oc iest, : 


matched to 3-5 ohms. May be heard at either of our Branches. 


A. Small PRINTED CIRCUIT 
single-valve high-gain amplifier for the 
smaller type of portable. Employs latest 
type ECL80 valve. Further details on 
request. Price only 59/6 plus 2/- P. & P. 


RCSA. A superior Quality 3-valve am- 
plifier employing EZ80, EL84 and ECC83. 
With separate bass and trebie controls. 
Further details on request. Price: £3/19/6 
plus 2/6 P. & P. 


RC4.A (STALLION), This is supplied 

complete with high flux Sin. P.M. Speaker 

and Baffle. Incorporating three octal 

type valves 6Q7, 6V6 and 6X5, this robust 
4 


and well-made unit 
is ideal for use in 
the larger type of 
record player and is 
equally suitable for 
use ip conjunction 


and treble controls 
are provided: also provision is made for 
an extension speaker and mains supplies 
to gram, motor. Output approx. 4 watts. 
Size overall 13in. x 4in. x Qin. h 


terms £2/19/6 deposit and four monthly 
payments of 16/6. 

Fits our portable cabine’ “G" at §5/- 
without modification. 


VALVES. We have perhaps the most 
up-to-date valve stocks in the trade. A 
stamp will ae complete list of brand 
new es alve types, fully guaran- 
teed. P.T, all usual surplus 
types available such as 6V6GT, etc. 


RC4.FAM. AM/FM RADIOGRAM CHASSIS 


A new style AM/FM Chassis employing a printed 
circuit FM Tuner section. Valve line-up: 8 valve: 
ECC85, 6BA6, 12AH8, 6BA6, 6AL5, 6AT6, ELS4 
5Y3. Most attractive dial 12 x 5}in., fully illaminated 
with figures in green, red and white on black back- 
ground. Four controls: Tuning Volume, Wavechange 
and Tone/On/Off. Dimensions (overall): 13 x 9 x 6in 
Frequency coverage (four wavebands) 1,000-2,000 m. 
200-550 m., 15-50 m., 88-100 mc/s. This is an excellent 
and very efficient chassis. Price £22/10/- plus 5/- 
P.& P 


~~~-BARGAIN CORNER~~~; 


SPECIAL! A small three valve Portable | | SET OF 10 HI-GRADE TWIST DRILLS. 3 
© Record Player Amplifier mounted on | Brand new. All useful sizes from approx. 
> baffle 12x7in. with High Flux 6}in. | 3/16in. to 1/32in. in cellophane packet 4 
§ i Loudspeaker. Valve line-up ECC83, 6/- a set, plus 9d. P. & P. (Ex-W.D.). Q 
4 aie me Incorporates separate bass 2 

and treble controls. Max. output 3 watts 
Win match al types of high impedance | MULLARD 3-3 HI-FI AMPLIFIER to > 
> ick-up. Ready to use.  £5/12/@ plus | Mullard spec. gsembled tested, fully ¢ 
4 06 P&P guaranteed. 28/8/0 plus 3/6 P. & P. } 
es td ‘. 3 Leaflet on request $ 

| inet —— — : two- mal 4 

awn an rown satherette. 

) accommodate above Amplifier and Baffle | 12in. BAKERS SELHURST LOUD- Q 
€ without modification. also most types of | SPEAKERS. 15 ohm, 15 watt, 30-14,000 t 
2 Ancillary Equipment. Overall size: | CPS. _ Few only Brand new. £4/10/- $ 

b 18x 13}x8hin. Fitted with carrying | Plus 3/6 P. & F f 
@ handle. £3/9/6 plus 5/- P. & P. ) 
F NOTE: If both items purchased together | WIRING WIRE. 5 coils 10 yards each in $ 
> they will be supplied at a special inclusive | different colours contained in cellophane 4 

price of £8/7/6 plus 6/6 P. & P. bag, 5/- bag plus 9d. postage. } 
SS ang pe al clei ele Sateen (50 
OPO DPD DPD PPP PPP PPD DDD P"BDBP ww 


4-SPEED CHANGERS 


B.8.R. ae. Mixer Autochanger 
in cream and gold £7/19/6, plus P. & P., 
3/6. Limited Stocks. 


THE LAT&k». rear “ CONQUEST” 

4-speed autochang in cream _ with 
— o” insert, eT) 19/6, plus P. & P. 
3/6 


SINGLE UNITS 


COLLARO AC 3/554. Three-speed single 
player for AC mains 200/250 v. Cream 
finish, 
complete 
w 

turnover 
crystal 
pick-up 4 
incor- 
porating 
the well- 
known 
high out- 
put “T” head. 


Strictly 
quantity e 75/1916 plus 3/6 P. 


limited 
& P. 


COLLARO 4-SPEED single record unit 
with separate pick-up and HGP59 crystal 
cartridge. Brand ee few only. £4/12/6 
plus 3/6 P. 


UIT ALL TYPES 
Prices from 45/-, 
illustrated list. 


CABINETS TO 5 
OF EQUIPMENT. 
Send stamp for 


DUL 
DULCI H.3 AM,FM - bow (6 valve) 
Covering Long, jum and FM, 
bands. Most attractive dial in RED and 
MS ha —— background £20/ = le 


jus Be P. & P. 
DULer HA PUSH-PULL J AM/FM chassis 
#470 plus 5/- P. & P. 

ci products available ex stock. 
leaflets and H.P. terms 


Demonstrating at both branches. 


MULLARD 510 
HIGH FIDELITY AMPLIFIER. 

We are proud to be able to offer our 
printed circuit version of this excellent 
amplifier, with ULTRA-LINEAR PUSH- 

PULL output stage, giving an excep- 
tionally high quality output of 10 watts 
(max.). Built-in Controls are provided 
for independent bass and treble Tone 
correction to suit all types of signal input. 
Will match all crystal or high impedance 
magnetic pick-up heads, F.M., AM 
or A.M./F.M. tuners or tape recorder 
output. All required components of best 
quality to Mullard Spec. are offered at a 
special inclusive price of £9/9/- plus 3/6 
P. & P. Instruction Book, containing full 
constructional details. Theoretical, prac- 
tical wiring diagrams, itemised price list 
available separately at 3/6, post free. 


SURPLUS METER BARGAINS 
We have large stocks of meters from 
50 microamp to 300 v. and will be 
pleased to forward a complete list 
upon recelpt of 3d. stamp. 


METER RECTIFIERS zara and 5 m/s. 


each at 6/6. Brand new 


Our advantageous H.P. and Credit Sale 
terms are available on any single item 


over £5. Your enquiries invited. 


If not stated, please add postage on orders 
e under £1. Cash with order or C.O.D. 2 
(charges extra). 


Open: Tottenham at Road: 9 a.m. to 
6 p.m. Mon. to Fri., Sat. | p.m. 

Holloway Road: 9 a.m. to 6 p.m. daily 
Thurs. | p.m., Sat. 5.30 p.m. 


a 
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ntal * 
2 7/6 ea. 
+ 15h em ALL PARTS AVAILABLE SEPARATELY 
; WE ARE THE EXPERTS IN THIS FIELD AND 
a fective 
CARRY THE MOST COMPREHENSIVE STOCKS fff —— Ea 
| 
IN THE COUNTRY =— 1 
a | All P.&P. Instruction nT 
) required Book and 
————— : at special — > 
inclusive available 
NGERS price separately 
: Autochanger (1) New Look ‘‘ RAMBLER "’ all dry portable ......... 7 2/6 = «16 
plusP.&P, | (2) ““ RAMBLER" Mains Unit (suitable for most 
GUNIIIIIE iacssicsctcebagentscatsansuaveraananbecckoonsneses’ 4276 I/6 9%. 
(3) ‘* ECONOMY FOUR "’ T.R.F. Mains Receiver ...... #4510 © 2/6 I/6 
(4) ‘‘ FAMILY FOUR ” (our new T.R.F. Receiver)...... 4419 6 2/6 If6 
(5) ‘* SUPERIOR FOUR ” (Four valve mains receiver) £6 9 6 2/6 6 
(6) GRAM Chassis 5-valve Superhet ...... 0 2/6 1/6 
(7) T.S.L. F.M. Tuner (self powered)... 6 3/6 2/6 
(8) Standard JASON F.M. Tuner ...... 6 26 2y- 
(9) Fringe area JASON F.M. Tuner 0 2/6 2)- 
(10) JASON ‘“* MERCURY “ Switch tuned F.M. feeder £919 6 2/6 2/- 
’ (11) OSRAM 912 Printed circuit F.M. Tuner 0 2/6 «2/6 
(12) JASON ** ARGONAUT "' AM/FM Chassis 0 2/6 2- 
(13) JASON ‘* ARGONAUT "* AM/FM Tuner 6 3/6 2)- 
, CONQUEST ” (14) F.M. Power Pack (suitable for most tuners) ......... €1 17 6 6 W- 
cream with (15) R.C. 3/4 watt amplifier (with Bass, Middle & Treble 
6, plus P. & P. controls) esndcnganinbebannastngbeasssebbunbsdssonssecaccs 445 0 2/6 I- 
JITS (16) 2-amp. Battery Charger............sseecseee ineneninintnii £118 6 2/6 34. 
- (17) R.C. Transistor/Crystal Renter (with "Phones)... £117 6 1/3 3d. 
roy pg (18) R.E.P. I-valve Battery Receiver _,, 42 20 2- 9%. 
(19) ‘* CRY-BABY "’ ALARM (Baby Alarm) (soe datos) 4126 2/6 /- 
(20) ‘‘ R.E.P. MINI-7 “* Transistor Portable (see opp.) €10 10 0 2/6 1/6 
(21) MULLARD 510 Amplifier (Printed circuit) Ultra 
EEE sacsciceinuseniesninsieiuecins isiiaaabain 49 © 0 3/6 3/6 
(22) 222 
The following are also available assembled and tested:— 
(2) ‘* RAMBLER "’ Mains Unit, £3/5/-; (7) T.S.L. F.M. Tuner, €13/15/-; (14) F.M. Power 
Pack, 52/6; (15) R,C. 3/4 watt Amplifier, £5/5/-; (16) 2-amp. Battery charger, 45/-; 
eeletiy mites (19) “* CRY-BABY " Alarm, 89/6; Instruction Books which contain full description, 
Se P&P easy-to-follow practical wiring diagrams, theoretical diagrams, itemised price list, etc., 
& i a are supplied free of charge with all parcels but may be purchased separately if required 
HGP crystal NOTE: (2) The ‘‘ RAMBLER “ Mains Unit is suitable for use with MOST all-dry portables 
only, £4/12/6 
No. 38 TRANSMITTER/RECEIVER 4 SPECIAL PURCHASE from MINISTRY 
N.B—AU our T.R.F. circuits SITTER ESCKIVERS OT 7 TRANS 
popular 
ALL TYPES include specially wound Denco B , 
s from 45/-, “ Max Q’ coils on polystyrene vilt into 
ted list. - aap formers. Osmor High “Q"? coils 
aa are supplied for our “RAMBLER” 
Superhet Portable. b] Complete with 
ssis (6 valve) q a 
© os ferar cal ALARM No, 18 TRANSMITTER/RECEIVER UNIT! suane. lanes 
and £20/17/- We proudly present 2 ei contain a 
this latest addition to our wide range deliv: ‘of complete imple seria’ 
\M/FM chassis of popular kits to build yourself. En- eee : tati 
5 eae leisure free from anxiety. This phy med rib recess 
able ex stock. highly efficient unit is simple to fine ite 
H.P. terms assemble, extremely page: and brand new 
re stalled a at of af 
th = branches. nor hg Compietely SAFE pease yal we Tuk rs msn 1 6 
used a double wound — “oe e a very vote cir fie 
ten Attzetively | Gal peo ens 9 with — aa iy — , on Mig Been 
le to offer our cream plastic escutcheon. Size only contained junction L. near "59/6. _ 
this excellent Thin. x Sin. x ith nike at ONLY LY transmit box, bat- -—— * — 
. >USH- co e mike a n ™ ° x 
a Bi foes cp be sie_sod sas spring stones | [OONSTRUCTOR’S NOTE ? 
ar of 36 ie tested 89/6 P. & P. 2/6. Suitable mike ca fae < approx. 5 miles. Frequency RADIO DATA BOOKS 
s are provided flex available at 3d. a yd. Instruction short verage 7.4-9 mefs. ABSOLUTELY AVAILABLE, i.e., Valve 
d treble Tone book and price list available separately range tel- BRAND NEW 65/-. guide, Colour code, etc. 
woh aoe —_ 1h pon a Note: For A.C. mains ephony Export enquiries invited. Send stamo for list. 
7 mpedance 2 250 v. only . FS SS SS SS SS SS eS ee ec a ae mw Gee ae eee eee Gs eee ee ee eee ee ee ee 
+ El ~— i Range. eee ees =1 
ape ecorde approx. 
snineia OF tet atte iy 


are offered at a 
£9/9/- plus 3/6 
, containing full 
eoretical, prac- 


Frequen- 
cy cover- 1 
age 6 me/s.-9 me/s. All accessories sup- 

plied, .fe., Headphone, Mike, Morse § 


mised price list Key, Aerial, comprehensive instruction 162 Holloway Road, London, N.7. ' 
3/6, post free. Dock: with chou dingram. Valve ne: | a , , ENCLOSED 
ros up: 3 A.E.P.12, 2 ARS, 1 ATP4. Weight | and at ain ; 
BARGAINS or ® nag Dimensions overali): § 18 Tottenham Court Road, London, W.1. 


8in. x 17in. UNREPEATABLE 


f meters from f a 99/6 = 7160. &P 1 / | 
ae tot i CATALOGUE - 
fe, and bm HAVE YOU HAD A COPY OF OUR 0 | To: Name 
COMPREHENSIVE CATALOGUE? | Address VATE 4 
aa page se This invaluable publication coneaininn 2 109 ye, penny os pages oi | i] 
id: 9 a.m. to useful information, prices, ete bow lable at 2/ post free. Com- r sees 1 
6 , plete coupon provided in BLOCK CAPITALS 8 forward to us, t | 
) p.m. daily with your remittance, for immediate despatch. DS tod Bocueseseneneanen seveevevcecccesereosesessessscsscecees { 
— SSS CUT OUT ALONG DOTTED LINE == em mal 


caren 
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a Choice of the latest COLLARO or TRUVOX 
Tape Decks. 
** fidelity '’ AMPLIFIER. 
| 1,200ft. reel EMI Tape. 
ACOS Crystal Microphone. 
Provides the “Link’’ between the 
HIGH-QUALITY AMPLIFIER 
assembled Pre-Amplifier with 
Power Supply. Can be 
Recording Level Indicator and Monitor- 
ing facilities. 


been INCORPORATE . 
ROLA/CELESTION !0in.x 6 P.M. Speaker. 
and ERASE UNIT 
MODEL HF/TRIP ... A completely 
or Collaro Decks, and incorporates 
race £11.10.0 


WIRELESS WORLD 


(plus 5/- carr 
and insurance) 


JUNE, 1958 


THIS POPULAR RECORDER! 


18 OFFERED INCORPORATING EITHER | 
% The latest ae _—— DECK | 


*& The NEW TRUVOX MK. IV DECK ] 
for ILLUSTRATED LEAFLET. 
payments of £4/10/8. 
RATING REV. COUNTER, £59 10.0 


@ You WON'T BUY better value. | 

@ Truly ‘‘ Hi-Fi ’’ RECORDINGS are obtainable ’ 
@ Call in and HEAR THEM, or send S.A.E. 
PRICE INCORPORATING 
COLLARO DECK, £49.1 0.0] 
CREDIT SALE. Deposit £12/8/- and 9 monthly 
H.P. TERMS. Deposit £24/15/- and 12 monthly 
payments of £2/5/I1. 
PRICE WITH TRUVOX DECK 59 10.01 


CREDIT SALE. eee £13/2/6 and 9 monthly 
payments of £4/I 
H.P. TER 


6/3. 

.P. . Deposit £26/5/- and 12 monthly 
payments of £2/8/8. | 
(Plus £1/10/- carriage and insurance, of which él | 


is refunded on return of Packing Case.) 


A COMPLETE KIT OF PARTS TO BUILD | 
The “fidelity”? TAPE AMPLIFIER Model HF/TR2 | 
including a separate small POWER SUPPLY UNIT 


ane $12.1 0.0 (Plus 5/- carr. 


and ins.) 
Designed to meet the requirements 
of the enthusiasts for High Fidelity 
reproduction. It is based on the very 
successful design, completed by the 
Mullard Technicians and only new high- 
grade Components including 
MULLARD Valves are incorporated. 
THE ASSEMBLY MANUAL PRAC- 
a oe Gen are a 

lor 2 2 or se for brief detail 
ALSO SUPPLY THE FH, TRe ASSEMBLED AND READY FOR USE 


ry 


ki 


The model HF/TR2 
| STERN’S TAPE PRE-AMPLIFIER 
and TAPE DECK. 
correctly matched for use with Truvox a Sti 
| Please send 8.A.E. with any inquiry. 


HOME CONSTRUCTORS 


FOR £16 (Plus 6/- carr. & ins.). ae Deposit £8 and 9 monthly payments 
of £1. CREDIT TERMS: Deposit ys and 9 monthly payments of £1/9/4. 


BUILD YOUR OWN RECORDER — WE MAKE SPECIALLY REDUCED PRICES FOR COMBINED | 


ORDERS — and have the following in STOCK. 


%* The COLLARO TRANSCRIPTOR DECK £22/-/-8 | 


I % The TRUVOX Mk. IV Tape Deck £27/6/-.. 4 The TRUVOX MK. IV DECK with Rev. Counter £30/9/-. | | : 
’ 
| SPECIAL REDUCED PRICES - WE OFFER ADD TAPE TO YOUR EXISTING AMPLIFIERI | : 
. | 1 
(a) The HF/TR2 AMPLIFIER and — fully assembled, with the (a) The Model HF/TRIP TAPE PRE-AMPLIFIER together with the ( 
TRUVOX MK IV TAPE DECK for ........ ee £38 10 0 BUCO, TE EY CREE UD. hhtsseseiescccecsccisanecscs £35 0 0 
ALTERNATIVELY Amplifier and P/Uni a aesens #35 0 0 (b) ALTERNATIVELY as in (a) above but Truvox Deck incorporating 
(b) The AMP.’ TER and UNIT fully assembled, with the PRECISION REV. COUNTER a be 
TRUVOX TAPE DECK incorporating PRECISION REV. URES uve NEED woe c ee ceeerereeeeecesecereeacs £38 0 0 . 
I ono ce 00 ob. 6.0 .00snk ence pesisecesccscccesescseseces £4110 0 (c) The model HF/TRIP TAPE PRE-AMPLIFIER together with the | 
ALTERNATIVELY the Amplifier and P/Unit KIT OF PARTS. £38 0 0 COLLARO TRANSCRIPTOR Tape Deck ................ -- £3110 0 . 
co) Rae MPEG AMPLAVTER ‘ORE, fly amended, wih tho |g PLEASE INCLUDE 12/61 ovr cost of Carag and Taran 
ALTERNATIV ELY the Amplifier and P/Unit asa KITOF PARTS £3110 0 HIRE PURCHASE and CREDIT SALE TERMS are available on all equipment (exclud- | ; 
Plus 12/6 Carr. and Insurance. ing Kits of Parts). Send 8.A.E. for details. 
NOTE . . . The Collaro Transcriptor is in short supply and there may be a delay in : 
i TO COMPLETE THE RECORDER ae WE OFFER delivery. We will however book an order. : 
The Deck switches of the Transcriptor have to be “ wired-up.” We will complete this 8 
The Portable Carrying Case . . . Acos wiring, for use with either the HF/TR2 or the HF/TRIP, for an extra charge of £1, F 
Crystal Mike . . . Rolo 10” x 6” P.M. ALL £3 10 0 (plus 7/6 — = sa 3p b 
>) ¢ y PIs ic i] . ¥ i 
SPEAKER . . . 1,200ft. Plastic Tape FOR Carr. & ins.) STERN’S ECIAL CASH ¢ ONLY OFFER | tf 0 
eee ee | ee eg yr ay ee This_very attractive PORT- : 
H ABLE AMPLIFIER CASE 
RECORD PLAYERS fi elity F.M. TUNING UNIT together with a good quality ba 
GRAM AMPL and a Q 
THE VERY LATEST MODELS , A 5-Valve matched P.M. SPEAKER, : 
‘uner incorporating ALL 
ARE IN STOCK . the latest. Mullard ONLY £8.7. 7 
Permeability Tuned (plus 7/6 carr. & a 
MANY AT REDUCED PRICES !!!!| Unit. Price assemb- ins.). The Ampli- u 
bled less Power fier consists of a a 
TRANSCRIPTION UNITS—AUTOCHANGERS Supply. 4 ~—. design 8 
icorporating e Vv 
SINGLE RECORD PLAYERS £14.10.0 3. modern» BVA ol 
Send S.A.E. for ILLUSTRATED STOCK LIST ree ae ; Bisel valves and has m 
Plus 7/6 carr. and ins.). separate BASS and th 
TERMS: (a) H.P. Deposit TREBLE CON- al 
'7/5/- and 9 monthly payments of 18/4. TROLS. The Por- to 
A FEW CASH BARGAINS (by Credit Deposit £3/12/6 and 9 monthly payments of table Case will also accommodate E w 
£1/6/7. Provides “ Hi-Fi" reproduction with any make | almost any make of Autochanger and is attractively | M 
@ The latest B.S.R. of Amplifier and many Radio Receivers. It incorporates: finished in Grey colour Rexine—WE ALSO SUPPLY ay 
Monarch 4-speed mixer @ The latest Valve line-up—ECC85, 2 type EF85, EF91 SEPARATELY:— 25 
Autochanger — entirely .. and EM80. A “Magic Eye” Indicator. @ Power | (a) The 2-Stage (plus Rectifier) AMPLIFIER af 26 6. 
complete with crystal : consumption is 1.7 amps. at 6.3 volts and 25 m/s at 250 volts | (b) The PORTABLE CARRYING CASE .... 17 6 P 
pick-up £7 19 6 eg P (c) 6jin. P.M. SPEAKER ................ 18 9 
a ee STERN’S i COMBINED A.M. and F.M. (Carriage and insuranee 4/- extra.) 
se -_ vee ane ; A 
@ The latest Collaro TUNING UNIT WE ALSO SUPPLY SEPARATELY— 
4-speed Mixer Auto- (a) The 2-Stage (plus Rectifier) AMPLIFIER £4 2 6 
pc ones agentes or fl This is IDENTICAL to the Stern’s F.M. Tuner illustrated | (b) The PORTABLE CARRYING CASE ..... £317 6 a 
. ee te oh dio above, but in addition incorporates the MEDIUM WAVE- | (c) P.M. SPEAKER ...................... 18 & 
nO” - 4 BAND and thereby also provides a selection of foreign (Carriage and insurance 4/- extra. | pe 
Pick-upted fl 9.6 $ stations. PRICE £4948 Q) (Plus 7/6 carr. We also have a sinaller PORTABLE CASE tdeal for Reoord | Be 
‘Also available with Se e . and ins.). Players. PRICE ONLY §3/3/- (plus carriage and ins.) th 
the low gain Studio 4 re oe H.P. Deposit £9/9/- and 10 monthly pay- Mn 
“P” pick-up for ments o' 1/-; (b) Credit Deposit 24/15/- and 9 monthly —6 
£8/15/-. payments of £1/14/7. Send §.A.E. if further data required Open ysis ng rele ie — 
@ The latest Collaro 4-speed Single Record i 
Player complete with Studio “ 0” Pick-up £6. 19. 6 HOME CONSTRUCTORS. i - You can build 1 
@ The Collaro Junior 4-speed Single Record £4. 10. 0 (a) The “ fidelity * F.M. TUNING UNIT FOR £1 0.0.0 
Player complete with separate Pick-up .. (b) The “fidelity” AM/FM TUNING UNIT f 
(This high output crystal pick-up is available separately sae tcie ane : or $1 3.10 0 
for £1/12'6.) The COMPLETE ASSEMBLY DIAGRAMS and IN- 
Carriage and insurance on above units 5,- extra.) STRUCTIONS CAN BE OBTAINED FOR 1/6 each. * 
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AMPLIFIERS 


COMPLETE KITS OF PARTS FOR THE “HI-FI” ENTHUSIAST 
Designed by MULLARD—Presented by US strictly to their specification 


THE VERY POPULAR MULLARD 
“5-10” MAIN AMPLIFIER 


Undoubt- 
edly the 
mostsuccess 
ful ampli- 
fier yet 
designed, 
= and used in 


@' @ oe conjunction 


with the 

new Mullard 
Pre-Amplifier, an undistorted 
power output of up to 
10 watts is obtained. Thoroughly recommended to the 
“Hi-Fi” enthusiast who contemplates a very high quality 
home installation. In addition the versatility of a — 
ment makes it quite suitable for use in small halls, We 
supply complete to MULLARD'S SPECIFICATION 
with specified valves and components and including the 
latest PARMEKO Ultra linear Output transformer and 
the Parmeko mains transformer which has power available 


to drive Radio Tuning Unit. 10.0.0 


Price for COMPLETE KIT OF PARTS 
1] 


Alternati we aapply ASSEMBLED 
~ &. . | rer £11 A 0.0 
arriage _ insurance 5/- extra). 

We also of is “5-10” fa a the latest 
PARTRIDGE ‘OLTRA- LINEAR OUTPUT T. SFORMER 
for £1/6/- .extra. 


MULLARD’S NEW 2-STAGE 
PRE-AMPLIFIER-TONE CONTROL UNIT 


A completely new design 
employing two EF&86 valves, and in particular designed 
to operate with the Mullard range of Power Amplifiers, 
but also perfectly suitable for other makes. 

Briefly it incorporates:— 

@ Equalisation for the latest R.I.A.A. characteristics. 
Input for variable reluctance. Magnetic Pick-ups. 
Input for Crystal Pick-ups. 

Input for Tape replay. 

(a) Direct from High Impedance Tape Head. 

(b) From a Tape Amplifier or Pre-Amplifier. 

Sensitive Microphone Channel. 

Wide range BASS and TREBLE a 

Attractive Perspex front control panel 

Our Kit is strictly to MULL —“s 8 SPECIFIC ATION. 
Price, COMPLETE KIT OF PAR 
Alternatively we supply ASSEMBLED and ° 


TEED onc cecccscvscaccsssccccsaocsce £8 0.0 
. 


(Carriage and Insurance 5/- extra.) 
Only NEW HIGH GRADE Components and Mullard 
N 


oe are supplied with these kits—we DO NOT 


“ Surplus or Cheap " components. 


SPECIAL PRICE 
REDUCTIONS—WE OFFER 


# a a COMPLETE KIT of PARTS to build both the 
* MAIN AMPLIFIER and the 2-stage PRE-AMPLI- 
T 


FIER-CONTROL UNI 2.10.0 


(b) THE COMPLETE KIT or PARTS to build both the 
W "MAIN AMPLIFIER and the 


2-8TAGE PRE-AMPLIFIER-CON- 

TROL UNIT cs eece-ecseecssees £15.15.0 
*ALL PRICES QUOTED FOR THE “5-10” ARE 
SUBJECT TO £1/6/- EXTRA IF THE PARTRIDGE 


8 Foo QUIRED. 
" and the 2-STAGE PRE-AMPLIFIER 


Please enclose 8S. - — if 3S aagage om 4 and DESCRIPTIVE 

ETS are alternatively the COMPLETE 
ASSEMBLY HANUALS. containing component Price Lists 
and practical Drawings etc. are available at 1/6 each. 


£15.0.0 


CREDIT TERMS: DEPOSIT £3/15/- and 9 monthly 
payments of £1/7/ 

H.P. TERMS: DEP. $7/ 10/- & 9 monthly payments of 19/-. 
(b) THE “5-10” and the 2-STAGE PRE-AMPL IFIER 
both ASSEMBLED and TESTED 18.1 8.0 


a" £4/15/- and 9 monthly 


both ASSEMBLED and TESTED.......... 


CREDIT TERMS: 
payments of 
H 


£1/14/7. 
P. TERMS: DEP. £9/9/- & 12 monthly payments of 17/6. 


When orderin2 please include an extra 7/6 to cover the cost of carriage and insurance 


THE NEW 
MULLARD 

3-3’? MAIN 
AMPLIFIER 


Based entirely 
on the present very 
popular “3-3” model and designed 
to operate in conjunction with the new 2-stage e PRE- AMPLI- 
FIER (shown here) thus prov iding all the facilities associa! 
with the more expensive “ Hi-Fi” equipment, We 
recommend it as the IDEAL SMALL HOME INSTALLA- 
TION where very high quality is desired at the lower volume 
level (up to 3 watts). 
We supply completely to MULLARD’S SPECIFICATION 
INCLUDING the latest PARMEKO Output Transformer 
specified Valves and Components. Has Power available to 
psi > ae Unit. 

rice for ETE K 
PARTS coliired £7.0.0 


Alternativel ly ASSE 
and TESTED "..--------ss se £8.0.0 
(Carriage and Insurance 5/- extra.) 
THE NEW 
COMPLETE 
MULLARD 
3.3" 


VERY 
HIGH QUALITY 3 
WATT AMPLIFIER PROVIDING 
EXCELLENT REPRODUCTION AND HAVING AN 
—_— ENGRAVED PERSPEX FRONT 


 $7.10.0 
a FULLY TESTED................ 


NEL. 
Price for COMPLETE KIT OF PARTS. 
(plus 6/6 carriage and urance.) 
ly supplied ASSEMBLED 


THE NEW COMPLETE MULLARD 
“5-10” AMPLIFIER 


We offer this 


popu- 


FICATION, 
but incorp- 
oratingsome 
improve- 
ments in the 
general lay- 
out. HIGH 
QUALITY 
REPRODUCTION up to a maximum of 10 watts output. 
The CONTROL UNIT is separate and completely en- 
closed; it is normally fitted to the Main Amplifier Chassis 
as shown in the illustration but, if it is desired to use the 
unit remote from the Main Chassis, it can be quite easily 
detached and used up to 2 yards distance. We incorporate 
SPECIFIE 3 COMPONENTS and NEW MULLARD 
VALVE: Ve also give the purchaser the choice of two 
of the best U RAS LINEAR OUTPUT TRANSFORMERS 
made—first the latest by PARMEKO LTD., and also 
the latest by PARTRIDGE ( £1/6/- extra) which is gener- 
ally recognised as the best U/L Output Transformer made 
today and ensures maximum undistorted output and the 
widest frequency range. We also supply the PARMEKO 
MAINS TRANSFORMER. and this has extra power 


available to supply a Radio Tuning Unit amounting to 
250 volts at m/a and a separate heater winding giving 
6.3 volts 24 amps 

Price COMPLETE KIT OF PARTS 


£11.10.0 


(PARMEKO TRANSFORMER) 


Alternatively we supply ASSEM- 
ER £4 2 6 BLED and TESTED...... £13.10.0 
* £317 8 Credit Sale: Dep. £3/7/6 and 9 ‘monthly payments of 
18 9 £1/4/11. H.P. Terms: Dep. 5/- and 8 monthly 
payments of 19/3. 
{deal for Record | Send 8.A.E. for ILLUSTRATED LEAFLET or 1/6 for 
rriage and ins. the COMPLETE ASSEMBLY MANUA 
7 
1.—6 p.m, Please enclose 8.A.E. with all enquiries 
m. 


é 
TD. 


XUM 


109-115 FLEET ST. 
LONDON £E.C.4 


Phone: FLEet Street 5812-3-4. 


HOME CONSTRUCTORS 


BUILD YOUR OWN“Hi-Fi” 
LOUDSPEAKER SYSTEM 


Ryd Niger WELL-KNOWN 

READY-TO- 
ASSEMBLE CABINETS. ALL 
ARE BEAUTIFULLY MADE 
AND FINISHED AND VERY 


QUIRED, 

PACKED FLAT IN CARTONS 

AND COMPLETE WITH 

SCREWS. 

Send §8.A.E. for Illustrated 

leaflet-—it contains a selection 

of 10 CABINETS including 

models to accommodate Amplifiers, eRe Tuning 
Unit, Record Player, etc. Prices from £5/10/-. W.B. 

STENTORIAN “ ‘Hi-Fi” P.M. Speakers are By ms Stock. 


A Selection of RADIOGRAM CHASSIS 
enabling “ enareamnanceanice ** of that 
OLD 
RADIOGRAM 
ALL ARE THE 


LATEST AM/FM 
DESIGN 


@ The Dulci Mode! 
H.3 


£20/17/- 
@ The Dulci Model 
HA /6/ 
@ The Dulci Model H4/PP £29/3/10. 
@ The ARMSTRONG PB.409 £29/8/-. 
@ The ARMSTRONG AF105 Ss 
We also have the latest FM or combined AM/FM RADIO 
TUNING UNITS. 
* THE Dulci FM Tuner incorporating Power Supply 
@ The ‘Dulci AM/FM eat? — having own Power 
Supply incorporated 220/17 
@ The TSL FM Tuner Eicioendins Power 
£18/18/-. 
The Above are just a few examples—we have others— 
Send 8.A.E. for full data on any chassis. 
Credit Sale and H.P. Terms are available. 


Supply 


£8.19.6 
(plus 6/6 carriage and insurance.) 
The complete specification is available for 1/6. 
Developed from the very popular 3-valve 3-watt Amplifier 
designed in the Mullard Laboratories. Our kit is complete 
to the Mullard specification, including supply of specified 
components, valves and PARMEKO OUTPUT TRANS- 
FORMER. We also include switched inputs for 78 and 
L.P. records plus a Radio position. Extra power to drive 
a Radio Tuning Unit is also available. 


A COMPLETE KIT 
OF PARTS, 
STERN’S 
8-10 WATT 
AMPLIFIER 


Has power sup” 
available 


ing 
Price of COM- 
PLETE KIT 

OF PARTS 
(plus 5/- 


os Fins) £7.10.0 


WE ALSO OFFER IT ASSEMBLED 
USE for 


and READY FOP 

(plus 5/- carr. & ins.). 
This amplifier has proved one of the most popular models 
yet offered to the HOME CONSTRUCTOR. It provides 
really excellent reproduction up to 8 watts, employing 
6V6’s in push-pull and incorporating negative a 
Provides for the use of both 3 and 15 ohm Speal The 

complete SPECIFICATIONS and BUILDING P INSTRUC. 
TIONS ARE AVAILABLE for 1/6. 


“FRUSTRATED 
EXPORT 
ORDER” 


The Cossor Model 
527/X4 Valve ‘“‘All- 
crv aa ee 


ones 86.1.5.0 


For 
Plus 5/- carr. & ins. 


Consists of a 4 valve Superhet Receiver a Medium 
Waveband 197-575 metres, and two Short Wavebands 
13.6 to 136 metres. The new low consumption valves 
are incorporated and the whole is accommodated in an 
attractive robustly made case. Battery required is 90 
volts and 1.4 volts (price 19/6) and is external to case. 
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RADIO) LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


W.C2 


UNIVERSAL AVOMETER MODEL “D” 
10 D.C. volt ranges, 150 
Mv. to 1.5 kv. 8 A. 
volt ranges 7.5 v. to I. 5 
kv. 8 D.C. current ran- 
ges, 15 ma. to 30 amps. 
6 A.C. current ranges, 
75 ma. to 15 amp. Resis- 
ance ranges, IK and 10 
K. ohms. Supplied in 
perfect order with in- 
structions and leads. 
£8/19/6. each. P/P. 4/-. 


ADVANCE CONSTANT VOLTAGE 
TRANSFORMERS. input 190 to 260 voits. 
A.C. 50 cycles. Output constant ac 230 volts. 
Max. rating 150 watts. Supplied brand new in 
original crates. £8/10/- each. P/P 5/-. 
TRIPLETT 100 MICROAMP 4in. METERS. 
Square face, flush fitting. Scaled volts, ohms 
= Wen for test meter. Brand new 79/6 each. 
P/P. % 


AVO BATTERY ELIMINATOR POWER 
PACKS. Operation 200/250 volts A.C. 
Output 1.4 volts at 300 ma. and 67 volts 
at 10 ma. Stabilised by VS70, whole unit 
fully fused. Size 8§ x 5 x 34in. Ideal for 
personal battery sets, etc., supplied brand 
new in maker's cartons, 39/6 each. P/P. 2/6. 


TAYLOR MODEL 160A OUTPUT 
METER. Incorporates 4in. meter calibrated 
0-25 mW. Meter multiplier, .01-.10-1.0-10- 
100. Impedance matching 2.5-5- ae 
600-4,000-8,000-10,000-20,000 ohms. 

plied brand new, boxed and tested, e1aion 
each P/P. 5/-. 


—— NIFE ACCUMULATORS 
inte ea Banks of 10 
me cells givin 
12 volts 4 
A.H. Unused 
in wooden 
crates, 
£5/10/- each. 
84” x 54” P/P. 7/6. 


Size: 264” x 


EAVY DUTY AUTO TRANSFORM- 
ERS. 110/230 volts, 750 watts. Brand new, 
only 69/6 each. P/P. 5/—. Also 100 watts, 
15/6, 150 watts 21/-. P/P. 1/6. 


POST OFFICE TELEPHONE HANDSETS. 
Standard type, brand new, boxed, 12/6 each. 
P/P 1/3. 

TAYLOR 6in. 50 MICROAMP METERS. 
Square face, flush fitting. Brand new, boxed, 
£5/19/6 each P/P. 1/6. 


2 VOLT 3 A.H. ACCUMULATORS. Exide, 


new, unfilled, 2/- each. P/P. I/-. Block of 12 


2i/-. P/P. 4/6. 
JOHNSON TX. CONDENSERS. 500 PF 
variables. Brand new, boxed, 15/6 each. P/P. 
I/-. New, boxed, Johnson variable inductances, 
22/6. P/P. 2/6. 


COSSOR DOUBLE 
BEAM OSCILLOSCOPE 
TYPE 339 


Operation 
110 /200 /250 
volts A.C. 
120 watts. 
Time Base 10 
positions. 

cps. to 
250,000 cps. 
Amplifier 10 


Supplied in good working order, complete 
with a and circuit. €27/10/- each. 
P/P. 


AMERICAN SUPER LIGHTWEIGHT 
HEADPHONES. Res. 50 ohms Fitted 
with rubber earmoulds to fit inside the ear, 
extremely good quality, ideal for com- 
munication receivers, etc. New and boxed. 


15/- pair. P/P. I/-. 


FERRANTI POTTED FILAMENT TRANS- 
FORMERS. Hermetically sealed, ceramic ter- 
minations. All new and boxed. Type 1,200/250 v. 
input. Output 6.3 v. CT. 5.6 a., tapped 5 v. 6.3 v. 
CT 4.8 a. tapped 4 v. 6.3 v. CT. | a. tapped 4 v., 
by each. Type 2. Input 200/250 v. Outputs, 

CT. 3.3 a. tapped 5 v. 6.3 v. CT. | a. tapped 
os ats. CT. .9 a. 6.3 v. CT. .6 a., 15/6 each. 
P/P. 2/- each type. 


L.T. TRANSFORMER BARGAINS. Type !. 
200/250-volt input. Output tapped 3, 6, 9, 12, 
24 or 36 volts 5 amps. 35/- each. P/P. 3/-. Type 
2. 200/250 volt input. Output 12 volts 5 amps. 
12/6 each. P/P. 2/-. 


AR.88 WAVECHANGE SWITCHES. Spare 
for Model D. Ceramic 8 bank, 6 pos., complete 
with all screens. Brand new. 17/6 each. P/P. 2/6. 


AVO MINOR LEATHER CASES. Brand new. 


LF. ALIGNMENT OSCILLATORS 
A laboratory instrument, sub-standard ac- 
curacy, three ranges 455, 465 and 475 kc/s., 
with dial readings of + 10 ke/s. on each range. 
465 kc/s. erystal check. 30% internal modula- 
tion at 150 or 400 cycles. Variable attenuation 
from .1 microvolt to | volt. | DB to 100 DB. 
200-250 volts A.C. operation, supplied brand 
new, boxed, £15 each. P/P. 10/- 


W.1191 WAVEMETERS 


Portable precision 
battery operated 
frequency check 
meters, coverage 
100 kec/s. to 20 
me/s. Supplied 
complete with all 
valves and | me/s. 
Xtal and calibra- 
tion charts. 
£5/19/6 each. P/P. 
6/-. 


RCA ET.4336 PLATE TRANSFORMERS. 
Special release, brand new in original maker's 
transit cases. Primary tapped 200 to 250 volts 
50 cycles. Secondary 2,000/0/2,000 volts 400 


“CC” CORE TRANSFORMERS 

Special offer, all brand new and boxed. 
All types have 230 volts 50 cycle input. Type |. 
510/0/510 v. 300 ma., Pee . = ma., 6.3 v. 
9a., 2 x 63v.2a..2x Pa 
6.3 v. Sa... 2%. 3d, 82/6. iP She “Type 2. = 


0/450 v. 250 ma. 2x 6.3 v. Sa., 2X 6.3'v. 1, 
5 v. 4a., 65/-. P/P 4/6. Type 8 430/0/450 v. 
220 ma., 6.3 v. 6 a.,6.3 v. 3 a.,5 v.3 a., 59/6, 


P/P. 4/-. by &° 4. 350/0/350 v. 400 ma., 25 v. | a., 
Se UV. BOs, BB Ves S Boe 6.3v la5v.4a, 65/-. 
P/P. 4/6. "Type 5. 360/0/360 v. 200 ma., '360/0/ 
360 v. 65 ma., 6.3 v. CT. 5 a.,6.3 v. CT. 2a., 6.3 v. 


Sa, 5v. 4a. Sv. 3a., 65/-. P/P 4/6 
“C” CORE CHOKES. 20H, 80 ma., I6H. 
120 ma., 10H 250 ma., [00H 30 ma. All types 


10/6 each. P/P. 2/-. 


6-VOLT VIBRATOR POWER PACKS. 
Output 120 volts 30 ma. Fully smoothed, 
uses standard 4-pin Mallory vibrator. New 
and boxed 12/6 each. P/P. 2/6 


“CC” CORE E.H.T. TRANSFORMERS. Type 
1, 3,850 v. 5 ma., 4v 2.5a.,4v. 1a., 52/6. P/P, 
i Type 7. 1,250/0/1,250 v. 5.5 ma., 6.3 v. 1 a,, 
6.3 v. | a., 4 v. | a., 42/6. P/P. 2/6. 


AMERICAN ROTARY TRANSFORMERS. 
Models available for either 6 or 12 volt D.C. 


Input. Output 250 volts 80 ma. Ideal for car 
radios or razors, etc., new and unused, 22/6 
each. P/P. 3/-. 


NATIONAL R.F. CHOKES. Tx. type, ceramic 
former, new boxed, 4/6. P/P. 9d. 


AMERICAN GEARED MOTORS. 
American 24 volt D.C. motor with built-in 
precision gearbox giving twin outputs 20 
r.p.m. and 6 r.p.m Will also operate on 
12 v. giving reduced outputs. Size 7 x I#in. 
Shaft dia. tin. Supplied brand new only, 


P/P. 3/-. 19/6 each. 


MARCONI TF-643 
WAVEMETERS. Frequency coverage 20 to 
300 mc/s. in 4 bands. Supplied as new with all 
coils and calibration charts. £19/10/- each. 


/-. 


SUB-STANDARD 


P/P. 
R.11I5S SUPER SLOW MOTION DRIVES. 
Improved version as fitted to Models L and N. 
be for Model A, etc. Brand new 12/6 each. 
es Ue. 


MIDGET KNIFE ACCUMULATORS. Single 
cells 1.2v.3 A.H. New 5/-each. P/P. I/-. 


SYNCHRONOUS MAINS MOTORS. 200/250 
v. A.C, Output | R.P.M. fitted with microswitch 


7/6 each. P/P. I/-. eon ae 500/0/1,500 volts Price £12/10/- and cam. 32/6each. P/P. 2/- 
eac 
zi — TES AVO MODEL 7 MULTIPLIERS. Extends 
AMERICAN MULTI a ~Y A.C. MAINS VOLTAGE REGULATOR Mtg — to 4,000 volts. New, boxed, 
1,000 oh TRANSFORMERS. Input 230 volts. /6 each. P/P. I/-. 
y pel age Output variable from 185 to 250 volts at a MUIRHEAD VERNIER DRIVES. Brand 
Lay : max. rating of 24 amps. Ideal for laboratory new, 7/6 each. P/P. I/-. 
i cee use, etc., supplied as new. £15 each. P/P. 10/-. : 
ioe GUIRHEAD PRECISION STUD EVERSHED AND big ae 
or D.C. 2.5, SWITCHES. Brand new and boxed. 4 MEGGER 
10, 50, 250, banks, each bank 24 position. Heavy duty VOLTS. Special 
1,000 and contacts. Only 17/6 each. P/P. 1/6. release, brand new 
5,000 v.D.C and unused, com- 
current. 1 EDDYSTONE MAINS POWER plete with leather 
ma. 10 ma., PACKS S.441B. Supplied brand new and carrying case, only 
[00 ma. and unused. Input voits, Output 300 Sta/lei- each. P/P. 
| amp. Ohms 500, 100 k. and | meg. Deci- volts 200 ma. and [2 volts 3 amps. Double 2/6. Also avail- 
—_ —10 to +69. we oe bg test choke and condenser smoothed, 5U4 rectifier. able secondhand 
is and instructions. tested Housed in grey metal case, fully fused, in- models, but perfect working order complete 
weed despatch. £€5/19/6 a “PIP. 3/-. dicator, etc Only 49/6 each. P/P. 6/-. with leather case, £8/10/- each. P/P. 2/6. 
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G.E.C. SELECTEST peur “RANGE CK.100 SPARES KIT EVERSHED AND VIGNOLES 
i Sasic excve> Complete set of new valves 2 X66, 2 U50, MEGGER 
wer i sw 1,000 ohms 2 DH65, 2 KT63, 6 KTW6I. Also set of 
per vote Rasceanca rane | | Teamwo"s copdensor, ows saga ewinch and OHMMETERS 
ges, 0 to | megohm. 59/6 each. P/P. 4/6. Ideal for all polarity and 
D.C. volts from .15 v. > nt. 20 continuity tests. Supplied 
sd 5 oe —_, Ba ag brand new with all por 
rom 7.5 v. to lI. v. and instructions, only 
A.C. current from 75 ma. te pare PRECISION eens 59/6 each. P/P. 2/-. 
} to 1S amps. D.C. current | | manufacturer, Housed in polished teak case. 
a —— 7 Moving iron movement reading A.C. or CHARGING AND MODEL 
Sonsiied I Y fi volts on 2 ranges. 0-160 v. and 0-320 v. TRANSFORMERS 
AATORS roma in et mo Bin. mirror scale. Accuracy within 2%. 1. Pri 200/250 v Sec. 3.5,9 or I7v.lamp., 9/9 
aks of 10 het wh £9/19/6 wach, Supplied at a fraction of original case. Only 2. Pri. 200/250 v. sec. 3.5,9 or 17 v.2amp., 14/3 
ls giving PIP. 3/6 . ° £5/19/6 each. P/P. 3 3. Pri. 200/250 v. Sec. 3.5, 9 or 17 v.4 amp., 16/6 
volts 45 3 “ Postage 1/6 all types. 
4, Unused 
CRYSTAL MICROPHONE INSERTS. Sen- L.T. METAL RECTIFIERS. Full wave and 
a sitive, ideal for amplifiers, tape recorders, etc., R.1155 COMMUNICATION RECEIVERS bridged. 12 v. | amp., 6/3; 12 v. 2 amp., 9/3; 
10/- each. 4/6 each. P/P. 6d. MODEL “N”’ : 12 v.4amp., 13/9., 24 v. 1 amp., 12/6; 24 v. 4 amp. cs 
7/6. | 2 - VOLT_MIDGET ROTARY TRANS- oemennenns 22/6; 36 v. 4 amp., 27/6. P/P. i/- all types. 
| ORES, TyeSIET.tt. sso 4h x atin. Sue band.Freauen- | [MARCONI TFI@G, STANDARD SIG 
nd boxed. PIP. 1/6. F cy coverage: NAL GENERATORS. 85 kc/s. to 25 mc/s. 
it. Type I. 2001-500 els, ree 7 —_ £65 <a. P/P. él. 
)ma., 6.3 EX NAVY SOUND-POWERED TELE- ’ ° arconi TF-853-854 10 cm. signal generator 
6.3v. 15a PHONES. This type requires no batteries TY ar. ciao” £100. P/P. £2. TF-390 G., from 
ype > — to operate and can be fitted in moments to 7.5-18 — me/s. . 
aes " give complete inter-communication between Ss lied in 
#50/0/450 v. two points. Hand generator calling. Only perfect working order, aerial ‘tested, with | AMERICAN AUTO TRANSFORMERS. 
3 a., 59/6 45/- each. P/P. 4/6. H H 110/230 volts, 40 watts. Small size, fully shrouded. 
46 illustrated leaflet, £12/19/6 each. P/P. 7/6. : 
»25v. ta. . : Ideal for instruments, shavers, etc. Brand new, 
a 65) Standard models available but fitted with boxed, 12/6 P 9 
‘ma. 360/0) MINIATURE H.T. TRANSFORMERS. Input | improved dial drive as above model, £8/19/6 joxed, 12/6 each. P/P. 1/9. 
a v. Output type I. v. 25.ma. 6.3 v. ba. each. Combined A.C. mains power packs and ; 
7 tats 10/6. P/P. I/-. Type 2. 220v. 45 ma.6.3v.1.5a. | output stage available. 85/- each. P/P. 3/6. rg pend oO ee tee Bn 
a - ll A 5 is — contact rectifiers, 250 v. New, boxed, 10/6 each. P/P I/-. 
All types METER GARGAING SPECIAL OFFER BARGAIN GRAM. MOTORS. Garrard 
50 microamps, MEM. Tas. ecsariccorse 49/6 OF MARCONI SIGNAL GENERATORS centre-drive motors complete with turn- 
500/0/500 microamp, 34in. F.M.M.C. 49/6 TF-517. Frequency coverage 10 to 18 me/s. tables 200/250 volts A.C. Adjustable mech- 
. PACKS. 500/0/500 microamp, 2+in. PJ.M.C. 19/6 and 33 to 58 and 150 to 300 mce/s. Operation anically from 0 to 45 r.p.m. Only 22/6 each. 
—— 50/0/50 microamp, 2+in. F.M.M.C. 69/6 200/250 volts A.C. Supplied in good condition P/P, 3/-. 
- New 50 microamp, 2tin. F.M.M.C. .. 59/6 at the ridiculous price of £12/10/- each. P/P £1. 
| | 30ma., 2¢in. F.M.M.C......... 9/6 SMOOTHING CHOKE BARGAINS. 0H, 
| ma., 24in. F.M.M.C. _..... 25/- 60 ma., 4/6; ISH, 60 ma., 5/6; 8H, 100 ma., 8/6; 
i 
IERS. Type 200 ma., 24in. F.M.M.C. .. 9/6 PARMEKO TABLE TOP  TRANS- 9H, 100 ma., 7/6; 10H, 100 Tie 8/6; 5H, 200 ma., 
, 52/6. P/P. 1 amp. 2$in. F.M.M.C. ..... 10/6 FORMERS. Input 230 v. 50 cycles. Output 5/6; 20H, 120 ma., 10/6; 50! 120 ma., 15/6; 
»63v.la, | 1.5 amp., 2in.F.M.M.I. .. 6/6 620)550/375/0/375/550/620 volts 250 ma. swinging “choke 3.6-4.2 H, 80" ma., 10/6. 3H, 
7p amps. Shin. PI04.1........cc0s 10/6 Also 2-5 volt amp. windings. Size: 62 100 ma., 6/6 ; 20H, 50 ma., 7/6. P/P. I~ to 2/6. 
FORMERS 300 volt A.C., 24in. F.M.M.1. 25/- x 6 x 5fin. Brand new only 45/- each. 
volt DC. | | 50/5 ma. 2in. F.M.M.C. ........ 12/6 P/P. 5/-. DYNAMO EXPLODER UNITS. Used 
tea) tor pa 300 ma. 2tin. F.M.M.C. 9/6 for detonating explosive charges. Opera- 
auled. Sank 15 vole I4in. F.M.M.C. 10/6 tion is by hand generator, giving 1,800 volts 
, ’ 20 volt 2in. F.M.M.C....... 8/6 SPECIAL OFFER across output terminals. Ideal also as photo 
fae VON Shin. F.04.04.C.......20ccr000 32/6 flash. Brand new, only 29/6 each. P/P. 3/-. 
ype, ceramic 500 volt AC/DC 2$in. F.M.M.I.......... 25/- — — 4 = MKII ‘ie 
omplete with all valves new condition, A 
—— AMERICAN No. 19 Mk. I] TRANSMITTER | "ly 65/- each. P/P. 10/- ther eatin. ge ey Ay poy ~ ll oc 
ITORS. RECEIVERS. Brand new, complete with all Fitted with reduction gear. New and boxed. 
h built-in valves, only 65/- each. P/P 10/- 300ft. COPPER AERIAL WIRE. Ex U.S.A. 12/6 each. P/P. I/-. 
rireteees VARIAC TRANSFORMERS. Input 230 volts, Brand new. 3/6 reel. P/P. I/-. 
perate on Output variable from 0/250 volts, 9 amps. HEAVY DUTY SLIDER RESISTANCES PARMEKO TRANSFORMERS. Input 
oe = £12/10/- each, P/P. 5/-. F | ohm 12 amp. 6/6 each. P/P. I/- 230 —_ sone. ns pana volts 150 ma. 
9/6 h sass iso 3 350/310(0/310/390 roe fe 
each, so volts ma. 6.3 v. 
—_—— on el = AMERICAN TRIPLETT MULTI-RANGE 5a.,2 x 63v.3a.,2x 63 v. la, 5 v.3a., 
FANDARD B able instrument. Incor- SESTETE. 86 ieee ches per ves. potted, 49/6 ‘iP. 6 
cere 20 al ates S AC. of OC Incorporates the following ranges. Volts 
ao with ot <gge i" giiagp ed A.C. 10 to 5 kv. Volts D.C. 10 to 5 kv. POST OFFICE JUMPER LEADS. Fitted 
gets 1.000 pore Se con Current D.C. 10 ma. to 500 ma. wo 2 — with 2 standard jack plugs, brand new 3/-. P/P. 
; cae rennes, 100 sicno- tance ranges, 300 ohms and 250 K 6d. Panel jacks to fit 9d. 
amps. ng 500 ma. A.C. Supplied in ia order with leads. “eainé 
ay current, 500ma., | amp., vl LEACH AERIAL CHANGE-OVER 
w 12/6 pa x ee ae a4 RELAYS 
i . ohms - .an 12 v. Double Pole, Ceramic Insulation 
hm. ; HEAVY DUTY MAINS ISOLATING z ’ 
ORS. Sine thoroughly ne TRANSFORMERS. Specifications: Primary New and Boxed, 7/6 each. PIP. 94. 
. ing rexine covered carrying 230 vo 3 amps. soeueey gir 3 
ith i lead a amps (service rating, amps.). Ideal for 3 
DRS. 200/250 ~~ ye lp gene oe él/10)- laboratory or workshop use. Supplied UNIVERSAL AVOMINOR TEST 
microswitch brand new in original transit cases. £6/10/- METERS. small, com- 
each. P/P. 10/- pact, accurate instrument. 
EDDYSTONE MAINS Resistance measurements 
S. Extends from 0 to 20 k. ohms, D.C. 
New, boxed, POWER PACKS RCA. OUTPUT TRANSFORMERS. volts from 0 to 500 v. A.C. 
Supplied brand new and unused. Mains Completely potted. Centre-tapped primary, volts from 0 to 500 v. D.C. 
Ss. Brand input 200/250 volts. Output 175 volts 60 8,000 ohms. Secondary tapped 3, 7.5, 15 or current from 0 to 500 ma. 
/ ma. and 12 v. 2.5 a. Double choke and con- 600 ohms. Separate feedback winding. 15 Supplied in perfect working order, complete 
denser smoothed. 52Z4 rectifier. Housed in watts rating. Suitable iy As, EL84, etc., with leather case and leads. #£5/10/- each. 
'$ WEE- grey metal case. Only 32/6 each. P/P. 3/6. unused, 27/6 each. P/P. P/P. 2/6 
ER 500 
: Special | > SESS Se © 48 ta aaa 
brand new —, | 
used, com- 
ith leather 
ease, only Phone: GERRARD 8204/9155 
Also avail- Cables: SMITHEX LESQUARE 
secondhand 
r complete 
P/P. 2/6. 
aecnerenennnneeianil 
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COMMUNICATIONS RECEIVER 
R.107 


Just purchased from the Ministry of Supply, this magnificent 9 valve 
3 Waveband receiver gives world wide reception over a coverage 
of 1.2-17.0 Mc/s. (18-250 metres), taking in several important 
Amateur Bands, Shipping Band and part of the Medium waveband, 
including the B.B.C. Light Programme. The sensitivity is | micro- 
volt on C.W. and 2-6 micro-volts on R.T. The controls include a 
Bandwidth Switch (‘‘ Wide’’ or ‘‘ Narrow’), choice of AVC 
and BFO, Audio Filter, RF Gain, Aerial Trimmer. Has built-in 
Output Stage with Internal Speaker, which can be switched out 
to use Headphones. Uses normal International Octal Valves. 
Incorporates A.C. Mains Power Unit for 100-250 volts and Vibrator 
Pack for 12 volts D.C. In grey metal case size 24x 13x I7in. These 
sets are used, but in first-class condition, thoroughly checked 
and aerial tested before despatch. Complete, ready to switch on. 
ONLY £8/19/6 (carriage 20/- Enzland and Wales, rest of U.K. 
extra). S.A.E. for leaflet. 


COMMUNICATIONS RECEIVER R.1155. The famous Bomber 
Command Set Covers 18.5-7.5 Mc/s. 7.5-3.0 Mc/s. 1,500-600 Ke/s. 
500-200 Kc/s. 200-75 Kc/s. Late Model ‘'B"’ fitted with Super Slow 
Motion Tuning. Slightly used, but in First-class Condition, aerial 
tested before despatch. |!4-page booklet supplied giving circuits and 
notes, etc. (or available separately 1/3). ONLY €7/19/6 (carriage 10/6). 


A.C. MAINS POWER PACK & OUTPUT STAGE. In black metal 
case. Enables receiver to be operated immediately by just plugging in. 
WITH built-in speaker, €5/5/—- LESS speaker, £4/10/- (carriage 5/-). 


TCS TRANSMITTERS 


The renowned American TCS Model designed by the Collins 
Company for static or mobile use. Covers 1.5-12.0 Mc/s. in 3 
bands and is complete with 7 valves, employing 2 of 1625 in P.A. 
Stage, | each of 1625 in Buffer and Modulator Stages, and 3 of 
12A6 in Oscillator Stage. Provision for VFO or Crystal Control. 
4 Crystal positions. Radio Telephone or Radio Telegraph.- Has 
Plate and Aerial Current Meters. Power requirements 12 v. L.T. 
and 400 v. H.T. In black crackle case, size 11 x 13 x Ilin., condition 
BRAND NEW and UNUSED ONLY £12/10/- (carriage, etc., 15/-). 
The double Dynamotor Power Unit, Type 21881B for 12-volt 
operation, delivering 400 v. for Transmitter and 225 v. for Receiver 
is available at £12/10/- (carriage, etc., 15/-). 


MARCONI SIGNAL GENERATOR TF-517-F/I. Special offer of 
these Laboratory Signal Generators. Cover 10-18 Mc/s., 33-58 Mc/s 
and 150-300 Mc/s. In good used condition, with charts. Checked before 
despatch. Complete with power pack for normal A.C. mains. ONLY 
€12/10/- (carriage, etc., 20/-). 

MARCONI SIGNAL GENERATOR TFI44G. Frequency coverage 
85 kc/s. to 25 Mc/s., and known as a Laboratory Standard. For normal 
A.C. mains and complete with all leads. Recond‘tioned AS NEW 
ONLY £65. 

EHT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v. | a., 79/6. 7 kV 
(Rect.) with 2 v. | a., 89/6. 2.5 kV. (Rect.) with 2-0-2 v. I.1 a., 2-0-2 v 
2a. (for VCR 97 tube, etc.), 42/6 (postage 2/- per trans.). 

ROLA 6tin. P.M. SPEAKER. Mounted in grey crackled meta! 
cabinet. 9x9 x42in. and with volume control. BRAND NEW AND 
UNUSED. ONLY 27/6. 

1 MA METERS. 2fin. circular, rim fixing, 24in. barrel, 50 divisions, 
scale marked 2-.4 etc BRAND NEW IN MAKERS’ CARTONS. 
ONLY 25/-. 

6 v. VIBRATOR PACKS. Output approx. 130 v. at 30 mA., fully 
filtered and smoothed. Complete. ONLY 12/6. 


RII5S SUPER SLOW-MOTION TUNING ASSEMBLY. As 
used on all late model 1155s. Easily fitted to ‘“‘ A’ sets, etc. ONLY 
12/6. 


POCKET VOLTMETERS. Not ex-Govt. Read 0-15 v. and 0-300 v 
A.C. or D.C. BRAND NEW and UNUSED. ONLY 18/6 


SPECIAL MAINS TRANSFORMER OFFER. Normal 230 v. 
A.C. Primary Secondaries 330-0-330 v. 100 mA. 4v. 3 amps. Ex-W.D. 
BRAND NEW AND UNUSED. ONLY 15/- (postage etc., 2/6). 


12-WAY SCREENED CABLE. in |0ft. lengths, fitted with plugs, 
originally madc for use with the 19 Set. UNUSED. ONLY 17/6 per lead. 


CRYSTALS. British Standard 2-pin 500 kc/s., 15/-. Miniature 200 ke/s. 
and 465 kc/s. 10/- each. 


Cash with order please, and print name and address clearly. 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


HARRIS ELECTRONICS | 


RADIO CORNER, 138 GRAY’S INN ROAD, LONDON, W.C.! 
Phone: TERMINUS 7937 


Open until | p.m. Saturdays. We are 2 mins from High Holborn 
(Chancery Lane Station) and 5 mins. by bus from King’s Cross 


! 


EDDY’S (NotTM.) LTD. 


DEPT. W.W. 
172 ALFRETON ROAD, NOTTINGHAM 


"MIDGET BATTERY ELIMINATORS. To convert all types 
Battery Portables (please state make and model No.) to mains 
operation. Smaller than H.T. Battery alone, e, 57/6, post etc. 2/6 extra. 


AZI 12/11) EF89 9/11 | TDD4 12/6 , 6J7M 9/6 
AZ31 12/11 | ~EF9I 6/11 | U24 19/11 | 6FI 13/11 
B36 i9/tt | EL4I g/t | U25 13/6 | oa ane 
Cy3! 12/tt | EL42 «toy- | 3s =e | SERB iat 
DAF9S 9/6 EL84 9/- UU8 18/6 | 6)5G 2 
DFI6 9/6 EY5! t2/t! | U80l 2- | 6K7M 7/6 
DK92 (9/6 EY86 = I5/- UBC4| 8/6 | 6K7G 2/II 
DK% 9/6 EZ80 8/3 | UBF80 9/6 6K8G 7 
DL96 «= s«9/6s«d|:s«éE ZBI 9/6 | UCH42 8/it pany a 
EABC80 8/6 | GZ32 12/6 | UCL82 13/6 | fo7q gilt 
EBS! 6/6 | HY90 7/6 UF4I 8/- 6SN7GT 5/11 
EBF8O 4669/6 ~+| KT33C 8/6 UF42 = 14/6 6U4GT 13/11 
EBC4| 9/6 L63 6/6 UL41 9/46 | 6V6G 5/11 
econ gm | mu 6 | | er 
4 
coe seule: | | wn 
VT52 2/1) | 12AH7 = 7/6 
ECC84 = B/II PCF80 12/6 IDS 10/6 12AH8 9 
ECC85 8s/il PCF82 12/6 IRS 7 12SN7GT 
ECH35 10/11 | PCL83 15/6 1$5 1/3 
ECH42 9/11 | PEN36C 17/6 | IT4 7/3 1487 «14/6 
ECHBI ‘Mi | PL33 jl | 5U4G 6/6 I9AQ5_9/- 
EF4O =—-:13/11 | ~PLSI 16/6 5Z4G = 9k | 20P1 17/6 
EF4I 9/ PL82 9/6 5Z4M 10/11 | 25A6G 12/11 
EF42 12/6 | PL83 9/11 | 6AGS 7/6 35A5  —-10/6 
EFSO(R) 7/6 PY3! I2/tl | 6AT6 7/6 | 35W4 ~~ 7/6 
EFSO 4/\1_ | PY80 8/3 | 6B8G 2/11 | 954 1/6 
EF80 8/6 PY8I 8/6 | 6BA6 6/6 | 955 3/11 
EF86 = 12/6 | PY82 8/6 | 6BI6 7/6 | 956 21 


Any parcel insured | SURPLUS NEW AND | asa and Packing 
against damage in UARANTEED| 6g per Valve extra 


transit for only 6d.| VALVES. All tested Over £3 Free. 
extra per order. All| before despatch. = | ——-_—_____ 
uninsured parcels at | Cash with order or S.A.E. with all 
customer's risk. | C.O.D. only. | enquiries. 


TRANSFORMERS 


COILS = arce or SMALL QUANTITIES 


CHOKES rrave enquiries WELCOMED 
SPECIALISTS iN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, ae UP, 
CLOCK AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., M.O.S., L.E.B., ETC, 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 226! EST, 1933 


PrP ry 
=e ee See REE REESE Ee ee OSE eee eee ERE Eee 


PRINTED “CIRCUIT 
BATTERY PORTABLE 


% Printed Circuit 

% Handsome Two-tone Cabiner 

%*& Sin. P.M. Loudspeaker 

%& Ferrite Rod Aerial 

%* 4-valve Superhet 

% Low Consumption Valves (DK9;3 
Range) 

Send for fully illustrated and detailed NET 

instruction book, which includes cir- TRADE 

cuit diagram, layout, and parts list for PRICE £6.5.0 

building this amazing all-dry Battery 

Receiver. Price 1/3 post free. 


(Less Batteries) 
plus 3/6 carr. & pkg. 
Send also for our detailed wholesale lists for Cabinets, 


Dept. (W.W.) 11, Gunnersbury Lane, Acton 
Trade only supplied. ele: ACOrn 36271819 


Wired Chassis AM, AM/FM, TV Aerials, Electrical Com- 

a ponents, Valves, Television and Radio Receivers, etc. 
RE SR TT 
i V.E.S WHOLESALE SERVICES LTD. 


18 
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6 extra. 


TITIES 
-OMED 


SURREY 
EST. 1933 


for Cabinets, 
sctrical Com- 
Ss, etc. 


Acton, W.3 | 
Irn 5027/8/9 | 
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‘eine 27, TOTTENHAM COURT RD., LONDON, W.1. a eek 
INVITED The oldest Component Specialists in the trade EST. 30 YRS 


ELECTROLYTIC CONDENSERS—WE HOLD THE LARGEST STOCK OF ELECTROLYTICS IN ENGLAND 


ABBREVIATIONS : 


C. Clip mounting tag ends. 


P, Prong mounting. 


T. Tag ended. 


S. Sleeved. W. Wire ended. 


BIAS & LOW VOLTAGE TYPES 
tin. Pe ltin. W 10d. 8 MFD. 50 v. 


2 MFD. 50 v. oe x Ltin. W Od. 5 MFD. 50 v. 

fin. x Lfin. ti 10 MD. 25 v. 4gin. x lin. W. 1/ 

Ww. 1/6. 12 we et v. din. x l}in. W. 10d. 25 MFD. Fi 
25 v. gin. x ljin. T/S. 10d. 25 MFD. 25 v. jin. x fin. 

fin. x l}in. W/S. 104. 50 MFD. 3 v. Asin. x lin. W. 

T. 1/-. 100 MFD. 12 v. gin. x 1fin. T/S. 10d. 100 MFD. 25 v. 

MPD. 50 v. hin. x 1fin. W. A 200 MFD. 25 v fin. x rag 


lin. x ljin. T/S8. 10d. 250 . 12 v. pin. 
T/S. 1/-. 250 MFD. 25 v. og 
350 MFD. . v. jin. x fin. T. 1 
lin. - ee ‘, 9d. 500 MFD. ian tin, 
ie 0 MPD. 6 v. fin. x > aggh 

+“ . x Zin T. L/- 
1 


oa ljin. W/S. 1/-. 
400 MFD. 12 v. fin. 
x ES T. 10d. 


Od. 
1/6. 50 MFD. 70 v. hin. x = 


x ltin. W/S. L/-, . ov. 
250 MFD. ry v. lin. x T. 1/6. 
x lfin. W. 1/-. 
500 MFD. 12 v. Ay x 1} in. & 
00 MFD. 25 v. ge x say T.W.8. 1/6. 500 
oo MD. 6 v. lin. x 1, 
3, 000 MED. 25 v. 


0 MFD. 15 v. }in. x — : 
fin. x Lhin. W. 10d. 25 3i-. 
ws. 1 25 MFD. 50 v. 1 


MFD. 250 v. a x Sin. C/S. Qj-. 

P. 1/3. 8+8 MFD. 450 v. 
6. 8+8 MFD. 350 v. 
. 275 v. lin. x 2in. 
. lin. x Ain. Wis. Ba 16 +16 MFD. 
Chia, x %in. W/S. 4/-. 
Zin. C. B/-. 30 100 MED: 150 v. lin. ‘ 2in. W. Bie. 


200 MFD. 275 v. lgin. x 3in. C. 2/6. 250 MFD. 150 v- 
fin. x I}fin. te 3/-. 8+8 MFD. 350 v. lin. 
. lin. x ie T/S. 2/9. +8 MFD. 500 v. lfin. x 2in. 
P. 2/9. 8+16x ao 450 v. lin. x 2in. T/S 
350 v. lin. 2in. C. 3/- 
lin. X 2in. T. 2/6. 20+ 
24+24 MFD. 


6+32 MFD. 275 v. 


~ x lin. T. Lie. . 2/6. 24+24 MFD. 350 v. lgin. x 2in. T. B/-. 32+16 MFD. 275 v 
- 10d. 200 MFD. 2 z 32+16 MFD. 350 v. lgin. x 2in. T +32 MFD. 150 v. lin. 
6 v. lin. x Qin. +32 MFD. 275 v. lin. x 16 /9. 32+32 MFD. 350 v. 1gin. x 2in. 


MFD. 150 v. 
000 MFD. 25 v. 275 v. 


3in. 
. +-40 MFD. 150 v. lin. x Qin. wis. 26 
401-40 MED. 450 v. l#in. x Sin. P. 3/-. 
lin. x 2in. T. Qj-, 
lgin. x 3in. C. Ave 50+50 — 300 v. lin. x 3in. T. 3/-. 
2i 3. 


P. 1/9. 


vs Li +50 
50.7 50 MED. 275 v. “Lain. x 2in. P. 206. Ebony MFD. 


’ 2,000 MFD. is’ lfin. x 1{gin. W. gin lfiu. x lfin. x v. lfin. x 3in. T. 3/6. 

4in. C ljin. x y. Ifin. x 4}in. C. 4/-, 
OTHER TYPES lfin. x 3 ldin. x 4}in. C. 4/-, 

1 MFD. 275 v. jin. . ljin. W/S. 1/-. 2 MFD. 150 v. fin. x l}in. T. 9d. 2 MFD. 275 v. ljin. x . lin. x 2in. W/S. Q/-. 
fin. x 2in. T. 2 MFD. 500 v. fin. x 2in. T. 4 MFD. 150 v. fin. x ite. T, lfin. x ik in. x 3in. C 46. 100 +200 MFD. 
94. 4 MFD. 150 v. "yin. x ljin. W. 10d. 4 MFD. 150 v- fin. x liin. W/S. 1/-. 8 MFD. Ijin. x Lbin. x dhin. C. 5/6. 100+200 MFD. 
150 v. fin. x l}in. T. 9d. 8 MFD. 200 v. fin. x fin. W/S. 10d. 8 MFD. 450 v. fin. lfin. x 4hin, c. 5/6. 100+ 200 MFD. “350 v. 2in. x 4}in. T. 6/-. 125+200 MFD. 
x Ibin. W/S. 1/11. 12 MFD. 450 v. fin: x 2in. T/S. Q/-. 16 MFD. 150 v. fin. x 13in. lfin. x 4}in. C. 5/6. 200+200 MFD. 275 v. 1fin. x 4}in. C. 5/6. ’ 
T/S. L/-. 16 MFD. 150 v. gin. x 1j;in. W/S. 1/-. 16 MFD. 275 v. jin. P- 2in. T. 1/3. 6 v. lin. x 3in C. 3/-. 8+8+8 MFD. 350 v. lin. x 2in. T 4/6. 16+8+4 MFD. 275 v. 
16 MFD. 350 v. fin. x 2in. P.1 6 MFD. 350 v. fin x 2in. T. 1/9. 16 MFD. 459 v. lin. x 2in. P. 2/-. 16+16+16 MFD. 275 v lin. x 2in. 2. 4 16 


lin. x 2in. T/S. 2/-. 20 MFD. 150 v. fin. x lin. T/W. 1/-. 24 MFD. See. fin. x 2in. lin. x 3in. C. 3/6. 20+10+10 MFD. 2 
" MFD. 275 v. lin. x 2in. P. 1/6. 22 MFD. 275 v. lin. x 2in. T. 1/9, 32 lin. x in. P. Q/-, 254+25 

in. x 2in. W. 2/-. 82 MFD. 450 v. l}in. x 2in. W/S. 2/6. 40 MFD. 150 v. 150 v. lfin. x 2in. C/S. Q/- 

1/-. 40 MFD, 150 v. lin. x 2in. T/S. 1/3. 40 MFD. 350 v. lin. x a P. . 275 v. lin. x Sin. C. Z/-. 
x 2in. T. 2/3. 40 MFD. 450 v. lin. x 3in. W/S. 2/9. 40 MFD. 24 MFD. 350 v. +16 MFD. 200 v. lin, 
50 MFD. 150 v. lin. x 2in. T. 1/-. 50 MFD. 275 v lin. x 2in. 3in. P. 3/6. 40+20+70 MFD. 150 v. lin. x 

y. lin. x 2in. W/S. 50 MFD. 450 v. .- x Sin. P. 2/6. 64 lgin. x 3in. T/S. 4/6. 40+30+20 MFD. 275 v. 
4 MFD. 350 v. lin. ee P.3/-. 1 


Vv. * 
2in. C. 2/3. 100 MFD. 275 v. 


" lfin. x 2in. T/S. 
2/6. 100 MFD. 300 v. lin. x 


3in. T. 2/9. 1 


00 MFD. 275 v. 
00 MFD. 350 v. lfin. x 3in. C/S. Z/-. 200 


00 MFD. 270 v. hin. 275 v. lin. x 
lin. x 3in. C. v. 1 


All voltages quoted are working 


3in. T. 3/-. 
i 3in. P. 3/6. 100+250+250 MFD. 
y Qin. x 4lin. C. 6/6. 


x Sin. C. a. 
2in. T/8. Sa 

lgin. x 3in. rasie. 40 . 
350 v. lfin. x 3in. P. 4/-, 50+50+50 
. 275 v. 2in. x 4}in. C. 


40+40+20 MFD. 


TO AVOID DELAY ALL ORDERS MUST INCLUDE AN ADEQUATE AMOUNT TO COVER POSTAGE AND PACKING 


SUB MINIATURE ELECTROLYTIC CONDENSERS 
2 MFD., 6 MFD., 8 MFD.. 10 MFD. jin. xX yin. 3 Vv 
or6 vy. 16 MFD. and 30 MFD. jin. x jin. 9/9 each. 


ee. "rx CONDENSERS 
25 MFD. 25 50 M v. 50 MFD. 25 v. 
jin. 1/6 ped 
1/9 each. 


25 MFD. 50 v. fin. 

SUB MINIATURE METALLISED chests CONDENSERS 
fin. x din. ye working. 

005 MFD., .0022 MFD. .001 MFD. §4. each. 

01 MFD., .02 MFD. Price 9d. a .04 MFD. 10d. each. 


MINIATURE MICA op mor 6d. EACH 
fe 2 47 pF., 50 pF., 100 pF., 300 pF., 350 pF.. 
, 750 pF., 1,000 x 


SILVER MICA CONDENSERS. 4d. EACH 
1 pF., 3 pF., 5 pF., 8.2 pF., 15 pF., 20 pF., 22 pF.. 2 pF 
30 F., 40 pF., 50 pF., 60 pF., 65 pF., 75 pF., 100 PF. 
150 pF., 200 pF., 220 p 240 p . ee 
7 pF., 375 pF., 430 oF. ‘617 vF., 1,200 pF., 1,500 .. 


2% 6d. 
ry pF., 75 pF., 85 pF., 90 pF., 100 pF., 125 pF., 141 pF., 
145 v., 175 pF., 180 pF., 184 pF., 240 pF., 300 pF. 
me pF., 381 pF., 400 pF., 456 pF.. 540 pF., 565 pF., 
,700 pF. 


CERAMIC CONDENSERS. 6d. EACH. 
1 pF., 1.5 pF., 2 pF., 3.3 pF., 4 pF., 5 pF., 6.8 pF.. 8.2 pF., 

10 pF., 12 pF., 15 vF., 16 pF., 18 pF., 22 vF., 25 pF., 30 pF., 

83 pF., 35 pF., 39 pF. 47 pF. 50 pF., 56 pF., 60 pF. 68 pF., 
70 pF., 80 pF., 100 pF., 120 pF., 180 pF., 220 pF., 350 pF., 
1,000 pF., 2,000 pF. 


DISC CERAMIC ——— 500 v. Wkg. 
l MFD., .0025 MFD., .002 MFD. .003 MFD., .005 


fin. x 


x lin. 


MFD. 64. each. .01 MFD. 94. ‘a 
= oe CONDENSERS. 6d. EACH 
00 pF., 1,000 p 
HIGH VOLTAGE ‘SILVER MICAS 
100 pF., 5 kV. working. 300 pF., 8 kV. Test. 9d. each. 


VARIABLE GANG-CONDENSERS 
Twin Gang. 20 pF. Ideal for F.M. 2in. x l}in. x lin., 


2/- each. 
Twin Gang. .0005 MFD. 2jin. x 2in. x ljin. Spindle 
trin., 4/~ eac 
Min. Twin Gang. .0005 MFD. 2}in. x ljin. x fin. 
Spindle jin., 5/6 each. 
Twin Gang. .0005 MFD. 2tin. x jin. x Ilfin. 
Spindle fin. with trimmers, 6/6 each. 
a PAPER TUBULARS 
T.C.C. .02 MFD. 350 v.w. 8d. Dubilier. .05 MFD. 350 
v.w. $d. Hunts. .05 MFD. 500 v.w. 9d. Dubilier. .1 
MFD. 150 v. 4d. .1 MFD. 500 v.w. 94. 


m..-§, OUND RES 
watt size bo x Lin. 


70.,.75a., co. 10Q9.,12Q9., 15Q., 2. 
27 Q., 30 Q., 33 0., 340., ys 39 Q 
45 Q., 479., 50Q., 51 Q., 52 Q., 54 Q 
60 Q., 64 Q., 66 2., 67 O., 68 0., 700., Q 
82 Q., 110 Q., 136 Q., 150 Q., 160 Q.., Q 
200 Q., 220 Q., 350 4, 370 9, 300 0, 320 Q., 
375 Q., 400 2., 430 Q., 470 500 Q., = Qa 
620 Q., 680 Q., 800 ., 820 0. 940 Q., K 
1.3 K., 1.4 K., 1.6 K., 1.7 K.. 1.8 K. K 
2.5 K.. 2.7 K., 3.3 K., 4.5 K., 4.7 K. K 
5.9 K., 6 K., 6.2 K., 6.5 K., 6.8 K., K 
10K 

6 watt size. f,in. x 1}in. 
47 Q., 85 Q., 100 Q., 200 O., 250 Q., 
350 Q., 400 Q., 470 Q., 500 Q., 5 K., 
1.6 K., 1.8 K., 1.9 K., 2 K., 2.7 K., K., 
4.7 K., 5.1 K., 5.6 K, 6.2 K., 6.4 K., K., 
14.5 K. 

7 watt size. in. x Liin. 
109., 12 Q., 209., 229. 290., Q., 
55Q., 579., 600., 1200., 2209. 270 Q. 
470 Q., 600 Q., 620 Q., 680 QO. 800 x. 
1.6 K., 1.8 K., 3 K., 3.3 K., 3.7 K., 3.8 K., 
5 K., 7 K., 11 K., 12.5 K., 13 K., 14 K. 

H STABILITY RESISTORS 

1} watt, t, watt 2 =" 1 watt, 1% 2%, 5%. Price 
1% 10d. % 8d. % 6d. Please send lists first. 


CERAMIC AND CARBON RESISTORS 
i 2, } watt 3d. each. 5% 44. each. 1 ae each. 
2 and 3 watts 5d. each. Please send lists firs 


MAINS DROPPERS 
3 amps., .2 amps., .15 amps., .1 amps. 2/6 each. 
LARGE VARIETY IN STOCK 


T.V. COMPONENTS 
34 Mo/s. L.F. Transformers. Size }x#x2h. 1/6. 
38 Mo/s. I.F. Transformers. Size #x}x2} 2/-, 
Frame Output Transformers. Wide angle, 6/- each. 
Focus Magnets. Adjustable for 14in. tetrode, 6/- each 
Choke. 2 Henries. 250 m/a. 30 Q res., 3/11 each. 
Choke. 1.9 Henries. 230 m/a., 2/11 each. 
Choke. 1.3 Henries. 150 m/a., 2/6 each. 


FOR CALLERS ONLY 

FERRITE RODS 
Sin. x jin., 10d. each. Sin. x }in., 1/8 each. 4in. x 
i in., 1/- each. 6in. x fin 

. 1/B each. 3in. x fin. 1/- each. 
/Geach. Gin. x fin., 1/9 each. 9in. x din., 
/3 each. “sin. x tin., 1/- each. 5in. x }in., 1/6 each. 
Sin. x }in., 6 each. 8in. x jin. oval, 2/- each. Sin. 


M ‘Tain, “Tube, 3 
PM. Speakers. 5in. 3 ohm. ii each. 
M.W. Frame Aerials on an plate, 1/§ each. 
Aluminium “sheet, all sizes in stock. 


SWITCHES ROTARY 
Size 1y;in. dia. 2in. spindles. Price 2/11 each. 
1 pole 10 way. 1 pole 12 way. 2 pole 2 way. 
3 way. 2 pole 4 way. 2 pole 5 way. 
pole 3 way. 3 pole 4 way. 


2 pole 
2 pole 6 way. 3 
4 pole 3 way. 


VALVE HOLDERS 
4 pin Brit. Pax 2d. each. 4 pin U.X. Amp. 74. each. 
5 pin Brit. Pax. 2d. each. 7 pin Brit. Pax. 3d. each. 
7 pin Brit. Amp. 4d. =e 7 pin Brit. Cer 4d. each. 
Int. Octal Pax. 3d. each. Int. =. 8d. 
Mazda Octal Pax. 3d. each. Loctals 64. each. 

B7G Pax. 6d. each. B7G P.T.F.E. 8d. a B7G Cer 

104. each. B7G Cer. with saddle and valve fetatndag 
spring 1/- e B7G Cer. with skirt 104. each. BSA 
a 4d. each. BSA Amp. 6d. each. B8A Cer. 8d. each. 
A Pax. 6d. each. B9A Amp. 8d. each. BoA. Amp. with 
skirt 10d. each. B9A Cer. 10d. each. B9A Cer. with saddle 
and valve retaining spring 1/- eacn. B9A ceramic with 

skirt 1/- each. B9A printed circuit 1/-. 
When ordering vaive holders with valve retaining springs 


state whether short, med. or long springs uired 
(eee Oe 


POTENTIOMETERS CARBON 
itch. Dia. lin., _ spindles 5 K. 
50 K., 500 K., 


9 1 Meg., 
With D.P. Switch Dia. in. 


Shin. spindles, 5 K., 
25 K., = K. 100 K., 250 K., 500 K., 1 Meg., 2 Meg . 
each. 


ee V. pre-set a with knurled knob and 6 BA fixing 
25 K., 50 Mag Se 500 K., 1/3 each. 
"*K. ., wire wound, 1/ ach. 


PRE-SET oy T.V. TYPE 
With knurled knob and 6 BA fixing. 450 pF., 750 pF.. 
1,000 pF... 1/6 each. 


METAL RS 
G.E.C., 250 v. 250 m/a. T.V. Price 10/- each. 
Westinghouse. 16 RD. 2.2.8.1, J/- each, 
Westectors W.X.6, 1/- each. 


0-50 m/a. 2in. square, 7/6 each. 
350 m/a. Thermo Couple, 2in. round plug mounting, 


26 each. 


CHOKES 
Parmeko Smoothing 8/9 Hy. 100 mA., 6/6. R.F. Type 
each. L.T. T; 


2 or 3 pie, Type, 4d. and 64, a. TV 
Type. -H.F. Type, h Twin Type 
2/-. “Vibrator r Hash Type. 1/-. 


MISCELLANEOUS 
Vibrator Transformers, 6 v. or 12 v., 7/6 each. 
Vibrators. Plessey 6 SR7SDT. Syn. 7-pin ye? each. 
Perspex Sheet. Tinted. Size, 164 x 13 x frin. 3/- qos. 
wf Dog — 9d. each. Crocodil —, 44. each. 


ble. Semi air spaced 
— Pole Toggle Switches, 1/- each. 


WITH ALL ENQUIRIES PLEASE. All orders 


A despatched the same day. 


ALL ARTICLES ADVERTISED ARE BRAND NEW AND CARRY OUR USUAL GUARANTEE. 
PLEASE STATE IF THE NEAREST VALUE COMPONENT WILL SUIT, SHOULD THE ONE ORDERED BE OUT OF STOCK. 
WE HAVE MANY OTHER ITEMS FAR TOO NUMEROUS TO LIST, WHY NOT PAY USA VISIT WHEN IN TOWN? !T WILL PAY YOU. 


TERMS OF BUSINESS. CASH WITH ORDER OR C.O.D. 
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HOME RADIO 
79/6 


A.C./D.C. — Universal mains. 
5-valve octal superhet 3 w/wave 
band receiver. Can be adapted 
to Gram. P.U. In attractive wood 
cabinet. I8tin. x Li din. x Sin. 
Ins., carr. 7/6. 


T.V. RECTANGULAR TUBES. 12 Months’ Guarantee. 
17” £7.10.0 14” £5.10.9 
(Reconditioned.) As supplied for past 8 years. 
6 months’ full replacement, 6 months’ pro- 
gressive. Made possible by the high quality 
of our tubes. Ins., carr. 15/6. Convert your 
9in., 1Oin., 12in. tubes to I4in., I5in., 16in. 
(round tubes). Our special offer for these 
sizes £5. Details on how to ‘‘ Do-It-Yourself” 
in our free catalogue. !2in. TV Tubes £6. 
3 months’ guarantee on all round tubes. 

15/6 Ins., carr. on all tubes. 


DENCO RADIOGRAM CHASSIS 97/6 


3 or 4-waveband Turret Tuned. Superhet. 
A.C. chassis with 6in. or 8in. speaker. Size: 
Stin. x 1Oin. x 12in. Octel valves. Ins., carr. 7/6 


SUPER CHASSIS 99/6 


S-valve superhet chassis, including 8in. P.M. 
speaker and valves. Four control knobs 
(tone, volume, tuning w/change switch). 
Four w/band with position for gram P.U. and 
extension speaker. A.C. Ins., carr. 5/6. 


OPEN SATURDAY ALL DAY. THURSDAY 
CLOSED | p.m. 


Send for FREE 
1958 Catalogue 


END OF SEASON BARGAINS 


DUKE & CO. (Dept. 1), 621/3, ROMFORD RD., MANOR PARK, E.12. Phone: ILF. 6001/3 


17” T.V. CHASSIS, TUBE & SPEAKER £19.19.6 


Latest improved circuits. Higher 
E.H.T. (brilliant picture). Im- 
proved sensitivity (for greater 
range). Chassis easily fitted in 
any cabinet. 1!7in. Rectangular 
tube on adapted chassis. Less 
valves. 12 months’ guarantee on 
tube. 3 months’ guarantee on 
valves and chassis. With valves 
£25/19/6. Valve line up: 6SN7G, 
6V6, EYSI, 2—6D2's, EL38, EL4I 
and 7—6Fl's. Turret Tuner 50/- 
extra. State B.B.C. and 1.T.A. 
channel required. Extra channels 
supplied at 7/6 each. Ins., carr. (incl. tube), 25/-. 


14” T.V. CHASSIS, TUBE & SPEAKER £13.19.6 


As above with I4in. round tube, less valves. 3 months’ guarantee. 
With valves £19/19/6. Turret Tuner 50/- extra., Ins., carr (incl. Tube) 25/«, 


T.V. AERIALS 25/6 


For all |.T.A. channels. For outdoor or loft. 3-element at half the 
original cost. P. & P. 2/6. 


wey a 1/9 2 and 3 Gangs, .0005. Salvaged, Tested. 


EXTENSION SPEAKER 29/9 


Complete. Fitted with Sin. P.M. speaker ‘* W.B.”’ 
or “GOODMANS” of the highest quality. 
Standard matching to any receiver (2-5 ohms). 
Flex and switch included. Unrepeatable at this 
price. Money refunded if not completely satisfied. 
Ins., carr. 3/6. 


8in. P.M. SPEAKER 8/9. Ideal for kitchen and bedroom extension. 
Let the lady of the house listen to that radio or TV programme. With 
output transformer fitted 10/-, P. & P. 2/6. 


Liverpool St.-Manor 
* Park Stn.—I1I0 mins. 


PUTT LUELLA 


THE WORLD’S GREATEST BOOKSHOP 


** FOR BOOKS # * 


FOR ALL YOUR 
Technical Books 


Foyles is an experience—the largest bookstore on 
earth. If you’re a lover of books, large or small, 
modern or rare, here’s Paradise.’ 

—Fielding’s Guide to Europe 


119-125 CHARING CROSS ROAD, LONDON, W.C.2, 
Gerrard 5660 (20 lines) pg Open 9-6 (Thurs. 9-7) 
Nearest Station : Tottenham Court Road 


TAVUVODUDOUVEEDOTAEDEUOTE UCU EU EEA TE TETAS 


VUUUVLE DTV ADT TT UTE 


CUTE CULL CELLO CL 


th 


SLEEVINGS 
INSULATED WIRES 
and FLEXIBLES 


A.1.D. and A.R.B. Approved 


HAWLEY LANE 
FARNBOROUGH, HANTS 
Phone: FARNBOROUGH, HANTS 85 


TRANSFORMERS We specialise in Transformers with 
low volts/high current outputs. 
= Input 220/250v 

10 V. at 1,000 amps. £34, 
8 V. at 500 amps. £25. 
3-5-8-10-15-17-21-25 V. at 100 
amps. £19. 

60 V 


. at 100 amps. £18. 
110/120 V. at 25 amps. €17. 


Input 220/250 V. 

be'ow €5/12/- 
; 65 amps. 
6-12-18-24-30 V. at 12 amps 
5 V. at 300 amps. 
if V. at 30 am 
110/120 V. at 7 amps. 
55 V. at 12 amps 
Many other STOCK TRANSFORMERS with outputs up to 
25,000 amps at low voltages. 


each 


RECTIFIER SETS 


VOLTAGE REGULATORS 


Input 200/250 V 
A.C. 


Outputs 

80-115 V. D.C. 

at 25 amps. £40. Input 210- 
110/120 V. D.C. 230 V. 

at 8 amps. £20. Output 220- 


220/250 V. D.C. 250 V. in- 


at 6 amps £26. finitely vari- 

36 V. D.C. at 50 able at 10 H 
amps. £25 amps. £18. ‘ 
12-30 V. D.C. at Voltage reg- 1 
12 amps. £15. ulators with Hi 
OTHER RECTI- other ranges ry 


FIER SETS with available. 
outputs up to 


200 amps 


re 


CENTRAL 4281 


NE, 1958 


9.19.6 


3.19.6 


guarantee, 
Tube) 25/-, 


t half the 


d, Tested. 


p we: 

quality. 
-5 ohms). 
le at this 
y satisfied. 


extension. 
me. With 


| St.-Manor 
.—10 mins 


ULATORS 


rm 
sr 
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\ J UF89 ...... 10/6 | 6C8G...... ha mane? a a6 MAINS TRANSFORMERS 
Vv LAL) 30:5 10/6 | 6CD6G ... 31/4 12BA6 ... 9/- _ te 
% [/ ALVES L44 ......27/10 | 6CH6...... 7/6 | 12BE6 ... 10/- je Mounting Type. 
Guaranteed UL46 ...... 24/4 | 6D6 ...... 5/- 12BH7 ... 51/6 citi Ciaiiaieeds te 250 v. 
aAre HA All Tested | UL84...... 11/6 | 6FI......... 136 | 12cecGT e- | eet Fy pg * cnet at 
Before UU6 ...... 20/11 | 6F6G ...... 1/6 I2H6GT 3/- | 4 v., 91/9 each. 
/'\ \\ Dispatch. uus ed 27/10 6F6M ...... 7/6 | IU5GT... 4/6 MT2 Piet 
Deka /6 | 6FI3 ...... 14/- IQ7GT ... 10/6 Primary: 200-220-240 v. Secondaries: 350-0-350 v. 
i ie Mere 8/6 BED nacses 14/- 12K7GT = 8/6 80 m/A 0-6.3 v. 4 amp. 0.5 v. 2 amp. Both tapped at 
L ACEPEN 6/6 | KFSS ...... 8/6 | uy8s......10/- | 6G6G 4/6 | '2K8GT 13/6 | 4 v., 21/9 each. 
ACTH] 34/9 KK32 ...... 23/- VP2B...... 8/- RAD ssesss 2/6 12Q7GT... 8/6 Both above available in 100 m/A versious without 4 
ant ...... 3/6 | KLL32 8/6 | vpP23 ...... 6/6 | 6H6GT ... 2/6 | 12SC7...... 1/6 | Volt Tap. Price 25/9. 
AZ3I ....- IT/S | KT24 ... Si | VPA ...... 8/6 | 6ISGT ... 5/6 | 12SG7 ... 7/6 | MT ae , 
CBL31 ... 24/4 | KT33C ...10/- | VRIO5/30 6/6 | 6J5M ...... 6/6 | 12SH7 ... 5/6 | Primary: 200-220-240 v. Secondary: 30 v. 2 amps. 
CCHS ...24/4 | KT36 27/10 | VRII6 ... 4/- | 616 6/- | 12817 ME te ee EL ELA AS 
CL owes Ole | KTS... 13/6, | VRISOy 30 9/- 8176 616 | 128K7...... 6/- n- bp Fig hag 21/9) each. Postage and Packing’please 
eveese KT66 . 15/- VUI20A 3/6 OF ..ccce Of 2s . 8/- 
a te | tel... 9 VU39 6K6GT ... /- | I2SN7GT 17/6 | corner. ‘Available in the following — 
DF96 ....-. 10/6 | KTWe3 .. 716 (MU12/14)8/9 | 6K7G...... 5/- 12SQ7 8/6 Bech — 
DK96...... 10/6 | ea ge | VUIN ... 2/6 | 6K7GT ... 7/- We Sass 14/6 6x 4x 2pin. 4/6 12x 8x 2}in 8/68 
DL96...... 10/6 | a | ee en 8/6 | 6K7M oe | t502....... 7/9 8x 6% 24in. es ae: tan Bs < Qhin, ¢/- 
DM70 8/6 | MEDI ...... w729 13/6 | 6K8G...... 8/6 ass. 8 | ance iin). he 
FASO ...... 16 | MHA ....:. TIS | X65 ...... 126 | GKOGT ...0/- | 2001 ......16- | iorecete 2. 
pace 1O= | MHA ae on 22/3 | 6K25 ......20/11 | 20F2 ......27/00 | peor 2b vn oo Soe ! 
FACS! 16 N37 ...... 18/1 x79 1/6 6L6G 9- 20P1 27/10 12x 5x Qin. ...... 6/9 16 10 = 2hin. 14/- 
EAFA2 ... 10/6 | NZ7B ...... 12/6 | yes |... 9- | 6L7 1/6 20P3 20/11 | All are four-sided—ideal for radio receivers—ampli- 
£834 ...... B= | OZ4 ...... 5/6 | 2309 ...... 9/6 | 6N7 ...... SE EE bag Be — 
EBA ...... 9/6 | POI... 3/6 | 2359 ....... 9/6 | 6P2B ......27/10 | 25A6G ... 11/6 See Sens. coaree- 
Wen. 16 | Poca. | Zip 96 | aqaGT.. | asecT tee | Mest mtemeion intrucions, ping cin fa 
mee... CO | PCMOO ...196 | 1A3......... 3/6 | 6SA7GT 8/- | 25Y5 9/9 | ranges. Price #7/7/- each. Illustrated leaflets avail- 
/ a. 1 aeeeeeeess Sew es Sed Mee potas ges. Price $7/7/- each. ustrate afle 
EBF8O ... 10/6 | PCF82 ... 12/6 \ASGT ... 6/- | 6SG7 7/6 25Y5G 9/9 able. Adaptors, 7/6 each. 
cBFB9 ... 18/I | PCLE2 ...14/6 | 1A7......... 12/6 | 6SH7 of | 2650... 9/6 
EBL2I......24/4 | PCL83 ...14/6 | 102......... 1/6 | 6SI7 ...... 8/6 | 25Z5...... 10/- SPECIAL PURCHASE 
EBL3I......24/4 | PL3B ...... 27/10 | ICSGT ...12/6 | 6SK7 ...... 6/- | 2526 ...... 10/- Sin, P.M. Speaker Units with Output Transformer 
a 7/6 | PLB! ...... 16/- | 1D6 ...... 12/6 | 6SL7GT... 8/- | 30F5 ...... 12/6 removed from equipment. 11/6 each. 
ECC40 ... 12/6 | PLB2 ...... 9/6 | IHSGT ...10/6 | 6SN7GT... 7/6 | 30FLI ... 12/6 : m9 
ao ) oo on ~  Taae $/6 | 6sQ7 9/3 30P4 ....... au7 Motel Hr si? die-cast chassis 84/6 each 
ECCBS ... 9/6 | PX25 ...12/6 | ILDS 36 | eusct .14/- | 30P12 126 | die SSIS eeesesseeeeeen 
ECF80 13/6 PY80 9/- INS 10/6 Model HF 1012 die-cast chassis ............... 99/9 each 
“ahi. lc. | GUS/6GS 8/6 | 3Z0PLI_ ...12/6 | ‘The latest HF 1016. 10 watts. 30-15000 CPS. Fre- 
a jo on FAS 7s URS asses = 6USG 8/6 35L6GT 9/6 SURG, TOMI iis co ca cisiesscnscescsssrcesess £8. 
24/4 | PY82 ...... oe 0/6 | 6U7G ... 86 ai Ini “es 
ECH35 ... 10/6 PY83 ..... 10/- < . 16 6V6G .... 1- 35W4 ... 8% Universal speech coils. 
ECH42 ... 10/6 | PZ30 ...... 20/1 | T4 7/6 6V6GT 7/- — = Si lite Aeraxial 597, semi-airspaced, 9d. yard 
. 9- N4 - ‘ » Si 
— - PENIDD 27/18 WUS wee 7/6 6V6M ...... 8/6 — 9 aaeen Co-axial cable, solid, 6d. aeath. ‘ : 
ECL? 12/6 om ania 7 16 | 6x4 ...... 1/6 aes eee be Ribbon feeder (Flat), 300 ohins, 6d. yard. 
. : EE \skuens 4/6 6X5G Fin | DOGS ....... f - A 
8/6 PEN4S 27/10 | 3a4......... 1/- 6XSGT 7- 50CD6G 31/4 oo AERAXIAL No. 499. For fringe areas 
an siete = a : 3D6. .<.... S/- | 6/30L2 12/6 SOL6GT... 8/6 
. 12/- N > | 304 ...... 9/- ae 11/6 
oe 6/6 | PENA4 ... 15/- 3Q5GT 9/6 ain Came a = P U B LI C ATI 0 N $ 
EFAO ....... 13/6 | QP2t...... A ee an ae 8 80 8/6 | No. 188—HOW TO MAKE AERIALS FOR TV (and 
EF4I ...... 9 | Rie ...... 27/10 | 34 Pfr | Cacbrneeceece f= | nneveeeee I and IM) and V.HLF. (Band II). Data for all Chanvels. 
ae 14/- ere 13/6 ea 4. TH7 ...... 9/- 142BT...... 3/6 Ten different designs for local and fringe areas. 2,6 ca 
EFSO ...... aj- | spa ...... 3/- | sracy ... 9/6 | 7Q7 +--+ 9/- | 185BT......34/9 | No, 140—TELEVISION SERVICING FOR BEGINNERS. 
. = 10/- | SPél ...... 3/- | 5su4G ... Bf | 287 ree 9/6 210DDT... 4/6 | 40 pages of Information. 4/6 each. 
EFBO ...... 9/6 | SP220 3/11 | Sy3G ...... Bf | 7Y4 we 8/6 | 210VPT... 3/6 | No, 142—MODERN TV CIRCUITS AND FAULT- 
SS ae Ne 24/4 SY3GT ... gj- | 902 ....... 2/ - 6/6 FINDING GUIDE. Many interesting Circuits included, 
EFS6 ...... 13/6 i ere 9/- S74G...... ae i ae 3/6 « 2/- 4/6 each. , 
EPSP ...... 10/— | TP25 ...... 27/10 | 6A7......... 13/- WOOP) vescses 27/10 . 49 Reprint o —— ee. se onaci d 
EK32 ...... 8/6 we .....; 10/6 6A8G ...... 10/- 12A6 ...... 6/6 3/6 Seren. 6/= each. otographs taken from a Televi-or 
EL32 ...... 5/6 | Ul4 ; - 
E133 -....20/2 | (DWw4/S00) 9/6 | GACT. 616 pong no ra int No. 11L—QUALITY AMPLIFIEKS YOR A.C. 
Ble | SINNED 20000 /6 . Articles describing a number of amplifiers 
ama gl 12AT7 9, 5/6 lected for thei ality of performance and ease of 
ELA... 10/6 | U37 ...... 27/10 | 6AKS 6/6 - 9- Se ee ee ae 
EL42 12/- | U45 ...... ag. | GALS ...... 6/6 | 12AU6 ... 10/6 $/6 | construction. 4/6 each. 
EL84 Asay 10/6 | 329 ...... 14/6 6AM6 . V- 12AU7 7/6 5/6 | All publications plus 4d. each postage. 
EM34...... 10/6 | U403 ...... 17/5 nas = 
EMBO ...... 10/6 | U404...... 11/10 6 
EMBI...... 11/6 | U8OI ...... 31/4 | 6AU6...... 10/6 LOUDSPEAKER UNITS 
EYS! ...... 13/6 UABC80 10/6 a 5/- Make Type nti Price 
ee 17/6 | UAF42 ... 10/6 6B8G ...... a Plessey Square _3in. 19/6 each 
E200 ...... 9/- ee sree = — a Lect Pl y Round bin. 17/6 each 
a c 6BE6 ...... 8/- eC rona, essey ce) a. j 
EZAI ...... 10/ USCe ... Of Goodmans, Plessey Round 6hin. 18/6 each 
E280 ...... oe | eres ore eee. ae Goodmans, R. & A. Round 8in. 19/6 each 
EZBI ...... 1/10 SECS. SE | SS oo a Plessey, R. & A., Elac Round 10in, ++» 25/6each 
EZ ...... S- | Vee... | ee a Elac : Elliptical 7in. x 4in. ...... 19/6 each 
E48... 2/~ | UCH42 ... 10/6 pond etes 11/6 Elac Elliptical 10in. x 6in. 25/6 each 
Fw4/500 10/~ re — ae a All the above are PM units with 2 to 3 ohms speech coils. 
GZ32...... 12/- L . a coon D RTC 12in. heavy duty 20 watts 6}in. Mains Energised Speaker 17 6 
H30 ...... s/- | UCL83 ...25/9 | 6C4......... 7/- model; 15 chien dpecth Col G3 6 © Ga. Males Raenteed Goscker Gl i © 
HLDD 8/6 | UFAI ...... 10/6 6CSGT 6/6 All have field coils of approx. 600 ohms. 
K4ON ... 9/— | UFBS ...... an > ee $'- 


wf i 


103, LEEDS TERRACE, 
WINTOUN STREET, 


LEEDS, 7. 


RADIO SUPPLY:-CO. 


+t Wf} — AVA 


TERMS: Cash with order or C.O.D. 
Postage and Packing charges extra, as 
follows: Orders value 10/- add 1/-; 20/- 
add 1/6; 40/- add 2/-; £5 add 3/- unless other- 
wise stated. Minimum C.0.D. fee and 
tage 3/-. 
r full terms of business see inside cover 
of ‘oar catalogue. 
Personal Shanes 9 a.m. to 5 p.m. Mon. 
to Friday. Saturday 10 a.m. to | p.m. 
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SAMSON'S SURPLUS STORES 


LONDON’S GREATEST DEALERS IN RADIO 


AND ELECTRONIC EQUIPMENT 


169-171 EDGWARE RD. 
LONDON W.2 


Tele: PAD 7851—AMB 5125 


NEWTON BROS. (DERBY) LTD. MINIA- 
TURE ROTARY TRANSFORMERS. Input 
24 volt. Output 110v. 120 M/A. Fan Cooled. Size. 
Length 4iin., Dia 2in. End Covers removed to 
show fan. Supplied Brand new, 17/6. P.P. 2/-. 


HEAVY DUTY TRANSFORMERS. Pri. 230v. 
Sec. 50v., 50a. Built-in Steel Container with 
fitted 0-100 Volt Meter. Voltage Regulator 
Switch. Input and Output Sockets. Mains Switch. 
Wound at 800 amps. per sq. in. Will stand 100%, 
overload. Supplied brand new at a fraction of 
Maker's price, £15/0/0. Plus carr. Pri. 230v. 
Sec. 4v.-7v.-Ilv., 200 amps. Fraction of Maker's 
price, £8/10/0, plus carr. Pri. 220-230v. Sec. 50v. 
30a. New in Maker's cases, £6/10/0, plus carr. 
Pri. 180-230v. Sec. 8.4v. CT 10A. Tropical Rating, 
19/6, Carr. 4/-. 

EX-ARMY FIELD TELEPHONES, Type D.V. 
Complete with Hand Set and Batteries in Perfect 
Condition, 49/6, Carr. 4/-. 


ADMIRALTY H.T. TRANSFORMERS BY 
PARMEKO. Pri. 200-240v. Sec. 380-0-380 volts, 
240 m/a., 5v. 3a., 5v. 3a., 6.7v. 4.5a, 6.3v. 1.5a. 
Supplied Brand New in Maker's Carton, 39/6, 
Carr. 4/-. 


TELEPHONE CABLE, Single D3, 1/3 Mile 
Drums, 19/6, Carr. 4/-. Brand New | Mile 
Drums. Fraction of Maker’s price, 75/-, Carr. 7/6. 


VARIAC TRANSFORMERS. Input 115v. 
Output 0-130 5 amp. Cont. 7.5 amp. max., 
67/6, Carr. 4/-. 


2,000 WATT IMMERSION HEATERS. 220- 
240v. Length |8in. dia. Idin. With flange nut 
and washer. Manufactured by Campbell Eng. Co., 
29/6, P. & P. 3/-. 


L.T. SUPPLY UNITS. Type I15. A.C. Input 
200-240v. Output 24v. 26 amps. Rating con- 
tinuous. Ideal for charging 24v.Batteries at a high 
current. Size Ift. 6in. x Ift. 6in. x Ift. 6in., 
£17/10/0, Plus carr. 


S.T.C. RECTIFIER SETS. Type LU 318lc, 
A.C. Input 200-250v. Output, 220v. 1.5 amp. D.C. 
Tropically rated, fused. Size Ift. 10in. x Ift. 3in. x 
10in. Brand new, £12/10/0, Plus carr. 


HEAVY DUTY SLIDING RESISTORS. 
79 ohms 2.9-0.65a. Double tube geared drive 
fitted with automatic limited switch, 32/6. 5.3 
ohm 8 amps, geared drive, 25/-, 2 ohms 16 amps 
Slider control, 22/6, | ohm 12 amps Slider con- 
trol, 10/6. 50 ohm | amp, Slow motion geared 
drive, 8/6. 29.5 ohm 4.6-1.4 amps. geared drive, 
17/6. 95 ohms 3.3 amps, No control but fitted 
with adjustable tappings, 22/6. 17.5 ohm fixed 
10/6. 800 ohms 0.5 amp, 10/6. 100 ohms 1.6 
Slider control completely enclosed, 25/-. Postage 
on all Resistors, 3/-. 


PERSONAL SHOPPERS 
WELCOME. 
ORDERS ACCEPTED M/A 


FROM COLLEGES, SCHOOLS, 
LABORATORIES, ETC. 


VERY POWERFUL AMERICAN REVER- 
SIBLE GEARED MOTORS. 80 v. D.C. } 
R.P.M. will operate on SOv. slightly slower cur- 
rent consumption 0.3 amps. Overall size of 
Motor and Gearbox 7tin. x 4in. x 4in. All Metal 
Gears 39/6, P. & P. 3/-. Transformer and Rectifier 
for above Motors 50v. D.C. working 37/6 the pair. 
ROLLS-ROYCE COOLANT PUMPS. A 
heavy duty Turbine Pump driven directly from 
a splined socket.  1,000-1,500 g.p.h., I}in. bore 
outlet. Brand New in Maker's cartons, 47/6, 
Carr. 4/-. 

CARBON RESISTORS. {-3 watt 10/- per 100. 
Large selection of values, P. & P. I/-. 

SILVER MICA, MICA AND TUBULAR 
CONDENSERS. 10/- per carton of 50, Good 
Selection, P. & P. I/-. 


FOR 
THE 


EVERYTHING 


of equ 


nt—comp 
erials, ac r 


nts mat- without guarantee. 


oks, ete 


RADIO HAM SHACK LTD., 


AMATEUR 


Convert to a modern radio- 
gram and save money 
@ COLLARO “CONQUEST ” 


Latest 4-speed Autochanger with “ Studio ” 
P.U. In maker's sealed carton 
plus 3/6 
wen ( SS ) 
@ B.S.R. “MONARCH” 
Latest 4-speed Autochanger in sealed carton 
as advertised 
plos 3/6 
8.0.0( =* ) | 
1/- BRINGS THE MOST @ £TAAR GALAXY | 
COMPREHENSIVE LIST yet compiled 4-speed Autochanger in sealed carton but 


.0.0( = )T | 
155, SWAN ARCADE, 
BRADFORD I, YORKS | 


THE W. RIDING MAIL ORDER SPECIALISTS 


poslaye 


POLYTHENE 
INSULATORS, END CAPS, PLUGS, ETC. 


T.V.. AERIALS 


Standard Articles or Special Mouldings 
AMPLEX APPLIANCES (KENT) LTD. 


19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 


ANGLO NETHERLAND TECHNICAL EXCHANGE LTD., 
1 3, TOWER HILL, LONDON, E.C.3. 


for 


(RAVensbourne 5531) 
All export enquiries to 


JASON TAPE UNIT gsml[l 


An éxclusive Somerset Murray desig 


istics, and bias control. 


18,000 c/s at 15 i. p.s. 


dations. 


THE JASON MOTOR & ELECTRONIC CO. 


Instantaneous monitoring, adjustable record/replay character- 
Distortionless square-wave reproduction between 40 and 


For decks with, or capable of being fitted with 3 heads. 
Controls can be set to C.C.I.R. and N.A.R.T.B, recommen- 


AN_ ORIGINAL 


Advance information 
sheet on request. 


Self-powered and styled for shelf mounting in 
conformity with Jason Matchin: i 


DESIGN EXCLUSIVE TO JASON 


3-4 (E) GT. CHAPEL 8T., OXFORD ST., LONDON W.1. 


(Between Oxford Circus & Tottenham Ot. Rd. Stns. Und.) 


Equipment. 
SOMERSET MURRAY 


7.0.0 


GER 0273/4 


XUM 
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slower cur- 
srall size of 
n. All Metal 
and Rectifier 
7/6 the pair. 
JMPS. A 
irectly from 
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0/- per 100. | 
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of 50, Good 
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»INDICATOR UNIT 277 


Consisting of one inch C.R. tube type 
) VCR522, 6 valves:—4-EF50, 2-VR92. 
) Incorporates Focus, Brightness, and Gain 
controls. Size 7 x 10 x Sin. Manufac- 
tured by Cossor. Only 65/-. P. & P. 3/6. 


500 MICROAMPS METER. 2in. circu- 
lar calibrated O-I1S and 0-600 volts. 
» New and unused 17/6. P. & P. 1/6. 


) WIRELESS SET No. 19 Mk. Il. As 
) described and recommended for Amateur 
b use in April and May issues of ‘* Practical 

Wireless." This famous Transmitter- 
Receiver incorporates “A*’ Set— 
) TX/RX covering 2-8 Me/s. (37.5-150 
) metres), ‘‘B’’ Set—VHF TX/RX cover- 

ing 230-240 Mc/s. (1.2-1.3 metres) and 
intercom amplifier. Complete with 15 
) valves 500 micro-amp check and tuning 
meter, circuits and instruction book 
(American manufacture). In magnificent 
} condition, 60/-, carr. 10/-. 


Put 
a” 


» Attachments for above: 
SE WOMEN s,s <sbepuosteubetes<senncoe 30/- 
SIRO. cna cacndnssovavoesssensenen 20/- 
Headphone and microphone as- 
BOTY — co ccccccccccnncccecesnocsccece 13/6 
: Morse key assembly .. 4/6 


12fc. aerial 


) RELAYS. 6,500 ohms and 3,500 ohms. 
8/- pair, post paid. 
GOODMAN OUTPUT TRANS- 
) FORMERS. Impedance 5,000 ohms to 
» 3 ohms, 3 watt, suitable for 6V6's, 
6BW6, etc., 4/6 each. Post I/-. 
 S.T.C. RECTIFIER UNIT. Input 
100-250 v. A.C. Output 115 v. D.C. 
at | amp. Provision for adjustment 
of 3 and 12 volts either side of mean 
5 voltage. 55/-, carr. 5/-. 
866A VALVES. New and boxed, 13/6. 
PL & P. 1/6. 
CONVERTERS. Easily the most 
useful units released by the Ministry. 
Within minutes you can extend the 
frequency of any receiver to cover the 
following:—R.F. 26 50-65 Mc/s Variable 
) tuning 20/-. R.F.25 40-50 Mc/s, switched 
) tuning 8/6. All Brand New with circuit 
: 3/6 postage on each. 
» POCKET VOLT TEST METER. 
b Two D.C. ranges 0-250 v. and 0-15 v. 
Complete with test prods. Brand new. 
Very limited quantity. Only 10/6. P. & P. 
] 1/6. 


) LUMINOUS MAGNETIC MARCH- 


ING COMPASS. Pocket size. Brand 
) new with instructions. ONLY 12/6, 
P. & P. I/-. 


COMMUNICATION RECEIVER RA 
1B. Covers 150 kc/s-15 Mc/s. in 6 bands, 
12 or 24 operation. S.A.E. for details. 


LOUD HAILER SPEAKERS. Sound 

powered with output transformer, 
} impedance of speech coil 7 ohm, handling 
capacity 8 watts. Ideal for inter-com- 
) munication. Complete with carrying 
‘ ree Price 20/-. Packing and carriage 


q COMPLETE HEADPHONE AND 

= MICR - 
- : PHONE AS- 
SEMBLY. A 
must for every 
Cons- 


“Ham,” 
consists of mov- 
ing coil, padded 


>= 
x) a 


Be 
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tructor | 


tr headphones and 
Y ** press to talk "' micro- | 
phone. 10/-, P. & P. 3/6. | 
Sadana tytn 


our 


TELEPHONE 
KIT 


Install your own 
intercomm. !!! 
with this brand 
new kit consisting 
of 2 “press to talk”’ 
hand telephones, 
long life battery, 
100ft. of flex and 
simple wiring 
details. Complete 
kit sent for only 


25/- °.3? 


3/6. 
Ideal for garage, office, workshop, factory, farm, camping, and 
home. 
reliable under all conditions. 


Will give endless hours of pleasure and has proved 


L 


( 
SURPLUS STORES | 
, 


| COMMUNICATION 
RII55. This magnificent receiver covers P 


No. 18 TRANSMITTER/RECEIVER 


A portable, self-contained Transmitter/Receiver for 
Telephone and C.W. Range approx. 10 miles. Frequency 
6-9 Mc/s. (50-33.3 metres). Valve line-up: 3 ARP-12, 2 
AR-8, | ATP4. Complete with aerial, H.T. and L.T. 
meter. Weight 20lb., size 8 x 10 x I7in. Only 60/-. Carr. 
10/- 


GELOSO 
TEST METERS 


MODEL AN/20 MICROTESTER is a magnificent 18- 
range universal multi-test meter. High sensitivity type 
(5,000 ohms per volt on all ranges) and has accurate linear 
scales for the lower A.C. voltage ranges. Pocket size and 
complete with test leads. 


Ranges: 
0 to 7.5, 10, 50, 250 and 1,000 D.C. 0 to 2.5, 10, 50, 250 and 
1,000 A.C. Oto I, 100, 1,000 M.A. D.C. Oro 15 K, 1.5 megohms. 
0, +13, +27 Db (0 Db = 6 Mw into 500 ohms). 


Brand New £9/9/-. P. & P. 4/-. 


MODEL AN/27 TEST METER. An accurate, high sen- 
sitivity (5,000 ohms per volt on all ranges), 27-range A.C./ 
D.C. instrument. Housed in a leatherette covered case with 
tool storage provision , complete with leads. 


Ranges: 


0 to 2.5, 10, 100, 250, 500 and 2.5 KV D.C. 0 to 2.5, 10, 100, 
| 250, 500, 2.5 KV. A.C. 0 to .25, 2.5, 25, 250, 500 MA D.C. 
|0 to | and 5 amperes D.C. O to 2.5 K, 25 K, 250 K and 2.5 

—” 0, +20, +28, +34 Db (0 Db 6 Mw into 500 
| ohms). 


Brand New £15/15/-. 


P. & P. 4/-. 


Build a CAR RADIO! ! 


BENDIX RECEIVER RA-10 


A magnificent 8 valve, 4 waveband receiver covering 
150 ke/s to 10 Mc/s. 

: 6SK7 R.F., 6K8 mixer, 6SK7 I.F. Amplifiers, 
6R7 2nd Det., AVC AF Amplifier, 6C5 B.F.O., 6K6 output. 
Supplied with full conversion data for 12 v. operation. 
Only €5/10/-. Carr. 10/-. 


~~~ ww 


(Dept. “ W 


87, TOTTENHAM CT. RD., LONDON, W.1. 
32A, COPTIC STREET, LONDON, W.C.1. 


All post orders and correspondence to 
*) 2A, Coptic Street, London, W.C.1. 
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F SERVICE 


INFRA-RED MONOCULAR 


Ideal for night viewing, etc. Complete i 
with push-button power unit and focus 
lenses. Brand new in beautiful leather r 
carrying case. Originally cost Govt. £40. 
OUR PRICE 25/-. P. & P. 3/6. 


WESTON I AMP. H.F. METERS. ¢ 
2in. circular. Brand new, 5/6. P. & P. I/-. 
RECEIVER 
|5 ranges: 75-200 kc/s., 200-500 kc/s., 
600-1,500 kc/s., 3-7.5 me/s., 7.5-18.5 ¢ 
mc/s. Full tested before despatch. ¢ 
Complete with N. Type drive circuit 
and instruction booklet. £8/10/- car- § 
riage 10/-. 4 


AMERICAN MIDGET ACCUMU- , 
LATORS. 36 volts, lead acid type. 2/6 
each. P. & P. I/-. 


R.T.-7/APN-1| ALTIMETER TRANS- 4 
CEIVER. Brand new complete with ¢ 
14 valves: 3-12SJ7, 4-I12SH?7, 2-12H6, 
1-VR150, 2-9004, 2-955. Famous Wobbu- F 
lator Unit, Dynamotor, Relays 3,500 
ohms and 6,500 ohms. A.F. amplifier. 
Receiver section covers 400-450 mc/s. 
Transmitter sweeps 418 to 462 me/s. ¢ 
Ideal for model control work, etc. Only 
35/-. Carriage 10/-, 


COMMAND RECEIVERS. 
ke/s., fully valved, 55/-. P. & P. 3/6. 


COLVERN WIRE WOUND 
POTENTIOMETERS. 25 watts 50k 
and 100k. Price 6/- each. 


ARMOUR RECORDING WIRE. 
U.S.A. top quality on original reels, § 
length 3,700 yds. 10/-. P. & P. 1/6. 


0-1 MA. METER. 2 inch square flush ‘ 
mounting. Brand new 22/6. P. & P. 1/6. i 


HIGH RESISTANCE HEAD- 
| PHONES. Type No. 2 4,000 ohms., 
| Brand new 11/6 each. P. & P. 1/6. 3 


190-550 


_~wwwewww* 


RCA MAINS TRANSFORMERS. 2 
Input 110-240 v. Output 245-0-345 at 
150 mA. 6.4 v. at 4.5 amps., and 5 v. at 4 
|2 amps. Brand new, fully shrouded. ¢ 
Write now. Only 35/-. P. & P. 3/-. ¢ 


AMERICAN GEARED MOTOR § 
4 v D.C. with built-in precision gear- ¢ 
box. No. | drive 24 R.P.M. No. 2 drive r 
6RP.M. On 12 v. No. | drive 16 R.P.M. 
No. 2 drive 4 R.P.M. Overall size of 4 
motor and gearbox 7} x 34 x 3in., weight ¢ 
- 14 oz. Brand new. 17/6. 
/-. 


INDICATOR UNIT SLC No. 5. 
Ideal for conversion into an Oscilloscope F 
using a 139A or ACR 10 tube. Unit 
consists of 2-VR65’s, 1-VR66, various 4 
resistors, condensers and pots. Size 
Il x 6 x 3in. 
modification circuit 
P. & P. 3/-. 


Bn 


Brand new, complete with r 
20/-. 


(less tube), 


LEAD ACID AC- 
| CUMULATORS (un- 
spillable). 2 volts 16 § 
|A.H. Ideal for 6 volts 
}and 12 volts supply. 
| Brand new original car- 


tons. Size I4in. x 7in. x 
2in. 5/6 each. P.P. 2/6; 
3 for 15/-. P.P. 3/6; 6 for 
27/6. P.P. 5/-. 
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SIGNAL GENERATOR 


Coverage 100 Ko/s.-100 Mo/s. on funda- 
mentals and 100 Mo/s to 200 Mo/s, on 
harmonics. Metal case 10in. x 6tin. x 
5}in., grey hammer finish. Incorporating 
three miniature valves and Metal Recti- 
fier. A.C. Mains 200/250 v. Internal 
Modulation of 400 c.p.s. to a depth of 
30%; Modulated or unmodulated RB.F., 
output continuously variable 100 milli- 
volts, C.W. and mod. switch, variable 
A.F. output. Incorporating magic-eye 
as output indicator. Accuracy plus or 
minus 2%. 

deposit. and 6 macudhily payments of 21/6. 

Post & Packing 5/- ext 


Or 25/- deposit 
and 4 monthly payments 
216. P.& P 5/- extra. 


Cc overage 


SIGNAL GENERATOR 


Me/s., 

Me s.-28 Me/s., 16 Me/s.-56 
Me/s., 24 Me/s.-84 Mc/s 
Metal case 10in. x 6jin. x 
4hin. Size of scale, 6$in. x 
3iin. 2 vaives and rectifier 
AC. mains 230-250 v 
Toternal modulation of 
400 c p.s. to a depth of 30 F 
per cent modulated or 
unmodulated R.F., output 
continuousiy variable 100 
milli-voits, C.W. and mod- 
switch variabie A.F. output 
and moving coil output 
meter. Grey hammer finish 
case and white panei 
Accuracy plus or minus 2% 


SIGNAL & 
£6/19/6 


P. & P. d/-. 
Or 25/- deposit, P. & P. 5/- 
sand 6 monthly payment* 
or 21/6. 
Coverage 7.6 Mc/s.-210 
Mc/s. in five bands, all on 
fundamentals, slow motion 


tuning audio output 4% 
vertical and  horizontai 
bars, logging scale. In grey 
hammer finished case with 
carrying handle. Accuracy 
+ 1% A.C. mains 200° 
250 v. 


PORTABLE AMPLIFIER 


Size 64in. tong, 5in. nigh, 2}in. deep. Will suit any type of crystal pick-np. Output 
approx 2 watts. ea ECC.83 double triode, Cossor 142RT output pentode 
and contact- - moled rectifier. Fully isolated mains transformer /6 Plus “i & P. 
for 230/250 4 maine. Base, treble and volume controls. 3/6 


5” SPEAKER WITH O.P. _ TRANSFORMER 


purchased witb the above 18/4. Plus P. & P. 
COLLARO , <s2,. CHANGER 


Modei 457. Type “ O” Pick-up, size 12in. x 13}in, 
Minimum clearance above baseboard Sin., below 
2fin. 10 records. A.C. mains 200/250 v. Turnover 
crystal head. BRAND NEW. Fully guarantee! 
(suitable for use with above amplifier). 25/- 
deposit plus P. & P. 5/- and 7 monthly payments 


8B cn £8/19/6 rus oP. - 
AC/DC POCKET MULTI-METER KIT 


Comprising 2in. moving coil meter, scale cali- 
brated in A.C./D.C. volts, ohms. and milli-ampe. 
Voltage range A.C./D.C. 0-50, 0-100, 0-250, 0-500. 
Milli-amps, 0-10, 0-100. Ohms range, 0-10,000. 
Front panel, range switch, wire-wound pot (for 
vhms zero setting), toggle switch, resistors and 
meter rectifier. Basic movement 2mA. In grey 
hammer- aaa case. 

Built and tested 


19/6 e on 1/4. 7/6 extra. 


Point to point wiring diagram 1/- free with kit. 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


23, ACTON HIGH STREET, LONDON, W.3 
GOODS NOT DESPATCHED OUTSIDE U.K ALL ENQUIRIES S.A.E 


MIXER 
4-SPEED 


Io ¢ 
‘a ome —_ ramp © 


CONDENSERS 
AR38 FILTER PACK. 3x4 mfd., 500 v. (new), 25/- each. P.P. 2/6 
BLOCK PAPER ——— 


0.25 mfd 2 kv. 2/6 each. 1 wkg., 2/8 each. 1 mfd., 750 v. wkg, 
mid., 400 v. wkg., "36 each. 1 mfd., B/- each. 2 mfd, 400 v. wkg., 368 
2 kv. wkg., 3/6 each. 2 mfd., 600 v. each. 2 mfd., 1.5 kv. wkg., 4/6 eact 


wkg., 4/- each. 3 mfd., 400 v. wkg., 3 mfd., 400 v. A.C. wkg, 5/- each, 4 
4 mfd., 400 v. wkg.. 4/6 mfd., 600 v. wkg., 5/- each. 4 fd, 


exch. 4 mfd. 2 kv. wkg., 5/6 each. 2 kv. 2kg., G/6 each. 8 mfd., 500 y, 
6 mfd., 490 wkg., oS S each 3 wkg., 4/9 each. 10 mfd., 440 v. ac, 
mfd., 1,20% v. ae 11/6 each. 0.1 wkg., 12/6 each. 80 mid., 300 y, 
mfd. 4 kv. wkg., 4/6 each. 0.5 mfi.. wkg., 27/6 each. re ig infd.. 300 v, 


5 kv. wkg., 7/5 each. 0.5 mfd., 2 kv A.C. wkg., 30/- eac’ 
ame Poe TYPES. 50 pf., 100 pf., 110 pf. and 1,000 pf., 10 kv. wxg., 3/6 eacn 
0 assorted Silver Micas 22/6. 100 assorted resistors 15/-. 

R.F. pin type 26B. Brand new in cartons, 18/6 each. P.P. 2 

RECEIVER BC 624C (part of SCR 522). This well-known receiver covers 100 to 
156 Mc., the “C" is the latest type which incorporates several! mods. over 
the earlier models, noise limiter. AVC, squelch circuit .nd extra audio stage 
The power requirements are 300 volts 70 m/a. H.T. ‘2 volts 3amp L.T. New 
and complete with 11 valves, £2/2/6 each. P.P. 3/6. 

TRANSMITTERS AMERICAN BC 640A/B, Freq. 100-156 me/s. Ideat for hams on 
two metres, complete with all valves and power supply 110-250 v. A.C. input, 
Mounted in an all steel case including amplifier, driver unit, modulator, control 
panel, power units, and auto transformer plus Variac 110 or 250 v 7.5 amp: 
for li.e control. Output 100 watts. Complete unit £39 or units sold se paratels, 
Limited quantity available to callers only, by appointment piease. Deltivered 
free in London area only. 

“RANSMITTER 1131, this is the British version of the above complete unit, less 
valves, £17/10/-. 

CRYSTAL MONITOR. Type 4A. 100-130 me/s., 230 v. A.C. or batt. operated. Valve 
line up: 2 VR91, 1 VR66, 1 VR67. 1 VU39, 1 CV51 and VR92. As new in transit 
case, 37/6 each poms 5/-. 

ae, “© core type. Input 230 v. or 440 v. A.C. Output 725, 750 

775, 800 v. at 300 mis., and 240, 250, 260, 270 v. at 210 mis. New 35/- each 
post 4/-. Input 230 v. or 440 v. A.C. 115 v. at L amp., 20, 21, 22 v., at 850 inls 
and 115 v. at l amp. New, 35/- each, post 4/- 

Input 200/250 v. output 350-0-350 tapped 250- 0-2 250, at 180 mis., 5 

6.3 v. at 0.5 amp., new, 25/6 each, 3/6 post. 

a 230 v A.C, output 6.3 v. 1.7 amp. 6.3 v. at 0.3 amp. New, 10/6 each 
2/- 

KNIFE omen, 60-amp. change-over, 1/6 each, 2/} post. 

STUD SELECTOR SWITCH. 20 pos., panel 5x5in., 5/- each, 1/¢ post. 

RE-ENTRANT SPEAKERS. 10 ohms, 15 watts, new, £5/10/- each. 

RE-ENTRANT SPEAKERS. 15 oh-ns, 20 watts. Not new, good cond., $4 each 

REOSTATS 25 ohms, 2 amps. (by OHMI(E U.S.A.j, 17/6 each, post 1/-. 


TERMS C.W.O. All goods offered are ex-WD. 


W. MILLS 


3-B TRULOCK ROAD, TOTTENHAM, N.1I7 
Phone: Tottenham 9213 & 9330 


v., 3 amp, 


S.A.E. fo enquiries, 


Buc RONICS a 


OFFER THEIR SERVICES 
IN 


@ Armature Stator Layer 
Wave & Toroidial Windings 


@ Manufacture of Aircraft 
Electrical Equipment 
@ De t & facture 
of Cectrcyttachantes! devices 
@ Electronic Equipment 


@ Epoxy Resin Encapsulation 


@ Large or Small Quantities 
@ Early Deliveries 


HAYWARD TURBINE ENG. CO. LTD. 
ELECTRONICS DIVISION (AMERSHAM 2101) 


CHILTERN AVENUE, AMERSHAM, BUCKS, 


PARKER’S 
SHEET METAL 
FOLDING MACHINES 


HEAVY DUTY 
VICE MODELS 
WITH 
BEVELLED 


FORMER BARS 
Carriage 


free 
No. | Cap. 18 ga. mild steel x 36in. wide... £7 10 0 
No. 2 Cap. 18 ga. mild steel x 24in. wide... £5 5 0 
No. 3 Cap. 16 ga. mild steel x I8in. wide... £5 5 0 


Form Angles, Channels. End folding attachments for Radio Chassis, 
Tray and Box making. For 36in. model, 3/6 per ft , other models 2/-. 
The two smaller models will form flanges. 
One year's guarantee. Send for details. 


A. B. PARKER, Wheatcroft Works 


Wellington Street, Batley, Yorks. Tel. 426 


JUNE, 1958 


acer 


Vv. whe, 
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ifd., 500 y, 

” yr. AC. 
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operated. Vaive 
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IRBINES 


Layer 
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4AM 2101) 
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Visit the City’s new acoustically designed 


HI-FI Centre. 


AMPLIFIERS BY : 


VERDIK GOODSELL 
ARMSTRONG QUAD 
ROGERS LEAK 
DULCI W.B., etc. 


AUTO-CHANGERS 
BRAND NEW OFFER! 


COLLARO 
4-SPEED 
AUTO- 

CHANGERS / 


Incorporating ¢ 
auto and manual ~ 


control. Com- i BS 
plete with Studio i 
crystal p.u. and sapphire stylus. 

Our price 

Plus 5/- post £7-1 9-6 


NEW COLLARO 457 AUTOCHANGER 
mixer, with studio t/o cartridge. €8/19/6, plus 
5/- post and packing. 


B.S.R. 4-speed Model T.U.8. Autochanger, plays 
Jin., 1Oin. and 12in. mixed records. Crystal 
T/O pick-up. £7/19/6. (Plus 5/- post and ins.) 


SPECIAL CASH OFFER 


4-SPEED COLLARO 
4/546 single player with 
Studio t/over pick-up. 
Limited number only. 

ur price £6/19/6. 
(Plus 5/- post and ins.) 


SS 


TUNER UNITS 
AM/FM CHASSIS 
RADIOGRAM CHASSIS 
BY LEADING MAKERS 


COLLARO JNR. 
with Acos crystal t/over cartridge. 
£4/10/- complete. 3/6 post and ins. 


GRAM. MOTOR AND T/TABLE only at 
£3/2/6. Post and ins. 2/6. 


4-speed motor and t/table 
Our price 


NOW IN STOCK. Collaro 4-speed tran- 


scription turntable and pick-up. £19/10/-. Post 
and packing 7/6. 
THE NEW &B.S.R. 4-SPEED TU9 record 


player using the new B.S.R. ful-Fi crystal cart- 
ridge. Our price £4/12/6. (Plus 4/- post and 
ins.) 


GARRARD 4-SPEED SINGLE PLAYER 
UNIT with GC2 t/over cartridge for 78 and 
L.P. records. Our price £7/10/-. 4/6 post and ins. 


PICK-UP SNIP 


Featherweight pick-up with HGP 59/I t/over 
cartridge and pick-up rest..............000+ 32/6 
Plus 1/6 post and ins. 


TAPE DECKS. The latest ‘‘ Collaro"’ 
transcriptor Mk. Il with digital counter. 
Carriage 12/6. 

The new Lane deck £18/10/-, plus 12/6 carriage. 


The new Brenel!l deck £23/2/-, plus 12/6 carriage. 


Tape 
€22. 


Elect ronies 


SPECIAL OFFERS TO TRANSISTOR 
CONSTRUCTORS. New range of sub- 
miniature capacitors by well-known manu- 


facturer. All at 2/9 each. 
luff i8v. l6Ouf6v. 25 uf 6v. 5 uf 12.5 v. 
Suf6v. uf 1I25v. Buf6v. 32 uf3v. 
25uf 2v. 80 ul év. 
TRANSISTORS. Junction type PNP. Red- 
spot audio freq. Bliue-spot mixer and frequency 


changer. White-spot. 

All TELETRON and REPANCO 
components in stock. 

SENSITIVE GERMANIUM DIODES. 3 for 
2/6. New GD3 diodes 2/6 each. Mullard OA71I 
diodes 6/-. Postage 6d. 


transistor 


THIS MONTH’S SNIP 


LIMITED QUANTITY OF 
Yin. and 12in. MAGNETIC 


ie) MAKER. 
SPECIFICATION 12in. TUBE 
Flat face, white fluorescence triode, 


2 v. 
heater, 1.5 A heater current, anode voltage 


10 kv. OUR PRICE €8/19/6 t.cluding mask. 
Yin. TUBE. Round face, white fluorescence, 
4 v. heater, | a. heater current, max. xnode 
voltage 7 kv. OUR PRICE £5/17/6. 


A COMPREHENSIVE RANGE of Hi-Fi 
speakers by Goodmans, Wharfedale, W.B., 
G.E.C., Lorenz, etc. Tweeter units by Good- 
mans, Wharfedale, T.S.L., Elac, etc. 


1958 AM/FM RADIOGRAM CHASSIS 


we 
} 


j 


5 


Eight-valve AM/FM chassis with printed circuit 
FM tuner section. Illuminated dial in 4 colours; 
4 waveband; coverage 1,000-2,000 metres, 200- 
550 metres, 15-50 metres, 88-100 Mc/s. Dimen- 
sions 13x9x6in. Fully guaranteed. Exceptional 
value—only 19 gns., plus 7/6 post and ins. 


New .0005 miniature 
by famous manufacturer. 
Only 6/9. Plus 1/- post. 


two-gang condenser 
din. spindle. 


.0005 single gang tuning condenser. 4/9, 
postage I/-. 

CONDENSER SNIPS 
New Sprague .05uF, 500V, 9d. each. .25uF, 


350V, 1/3 each. 
15/- doz.; B.E.C. 250uF, 
250V, 3/3 each. 


.luF, 800V, 1/6 each, sleeved 
12V, 50uF x 5S0uF, 


SUB-MINIATURE POTS. 2k. 40 k., 100 k., 
330 k., $ meg., | meg. BRAND NEW. 2/- each 
New semi-midget HiQ 475 kc/s IF transformers, 
dust core tuning, by well-known maker. 5/6 
pair, post I/-. 


EXTRA SPECIAL OFFERS in SPEAKERS’ 
I2in. Plessey P.M. speaker, 3 ohm speech ccil’ 
32/6 plus 2/6 post and ins. 

10in. Rola P.M. speaker, 3 ohm speech coil, 
Astounding value, only 24/6, plus 26 post 
and ins. 

4hin. Plessy P.M. speaker, 3 ohm speech coil, 
14/9 plus 1/6 post. 


2\in. ROUND SPEAKER. 
Itin. deep 16/6 plus 1/-. 


THE IDEAL AMPLIFIER for your portable 
record player, 2 valve printed circuit, 3 watt 
output, using Mullard U785 and UCL83. Com- 
pletely assembled. 52/6. Plus 2/6 post and pack- 
ing. 


Brand New 5-valve RADIOGRAM CHASSIS 
complete with valves 


Superhet with 
long, medium 
and short wave 
bands. Pick-up 
and ex. speaker 
sockets. Our 
price £9/10/-. 
Plus 7/6 post and 
ins 


BRAND NEW 0-| AMP. I2in. SCALE R.F. 
METER 

Thermo couple 5/-; 0-300V A.C., 2in. scale, 

moving iron meter, 25/-. Post 2/6. 


O-! M/amp meter, m/c flush mounting 17 6 
0-100 amps 50 cps., 44in. meter 42 10 O 
0-50 amps moving iron 6in. meter 43 10 0 


All brand new and boxed. Post and ins. 1/6. 

ANOTHER SNIP OFFER 

This well construc- 

ted portable ampli- 

fier cabinet in 2-tone 

colour with 3 watt 

A.C. amplifier, 64in. 

P.M. speaker, output 

transformer, the four ~ 
items for only £8/5/-. 

Post and packing 

7/6. Cabinet will 

house most makes of 

autochangers. Cab- 

inet only 72/6. Post and packing 5/-. 

50 Assorted Resistors, 


Tubular Condensers. 7/6. 
25 Assorted Tag Strips, from 2-way to 7-way. 


Ceramic, S/Mica and 


3/6. 
24 Standard I} Fuses, | a.,2a.,3a.,5a., 10a. 
5/6. 


Nylon Drive Cord, 6 yards. 2/6. 

12 Assorted Volume Controls, popular values. 
Carbon W/Wound and Presets. Only 10/6. 
All brand new, 36 assorted B7G, B9A, BBA and 
1/Octal Valveholders. 15/-. 

Tygan Speaker Covering in attractive designs. 
3/6 per sq. ft. Cut to your own size. 


| | H.P. facilities available to personal shoppers. | 
| 


152/3 


worl Id 


Business hours: 


Dept. B, 
FLEET ST., LONDON, E.C.4. 
Telephone: FLE 2833 


weekdays 9-6, Saturdays 9-1. 
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OFFER THE BEST 
FOR YOUR MONEY! 


“3-3" QUALITY AMPLIFIER 


An ideal companion unit to the JASON 
Tuner. A really first-class 3-valve 3-watt 
Amplifier giving Hi-Fi quality at a reason- 
able cost. Mullard’s latest circuit. Valve 
line-up: EF86, EL84, EZ80. H duty mains 
trans. giving extra HT and LT for Tuner 
Unit addition. 


Variable treble cut and bass boost controis, 

sensitivity V for 3-watt output. 

Frequency response + or db, 40 c/s 

to 25 kels. 

Complete amplifier wired and tested with 
quality sectionalised output transformer to 

Mullard specification 

(less speaker) 

Carr. and ins. 4/6. £8 * 8 ® 0 

Wired Power O/Put Socket with Additional 

Smoothing for F.M. Tuner 10 6 extra. 


MULLARD 


JASON F.M. TUNER UNIT 87-105 mc/s 


Designer Approved Kit of parts to build this modern highly successful unit, drilled 
chassis and superior type dial Coils, cans and all quality components, etc. 

for only 5 ., post free. Set of 4 spec. EF91 or equiv. valves 30/-, post free. 
Illustrated hand book with full details, 2/-, post tree—Free with Kit 48-hr. Alignment 
Service 7/6 and 2/- p. & p. AND NOW —Jason ‘‘ Mercury” Switched F.M. Tuner, 
with A.F.C. Complete kit only 8} gns., plus 2/6 p. & p. 

Set of 3 x E.F.80 valves, Special price 21/-. 


ELECTROLYTICS ALL TYPES NEW STOCK | TYGAN FRET (Murphy Pattern). 12in » 
3 


12in., Q/-; 12x : . 

TUBULAR | CAN TYPES —— 12 x 24in. 
25/25y.,50/12v. 1/9 | 8+8/450v. .. 4/6 | new * 
50/50 v. 4/500v. 2/- | 8+16/450 v @ | BOXED VALVES GUARANTEED 
100/250 v..... 1/9 | 3¢s3¢ 450° v. 5/6 6 | EABCS09/6) EZ#1 g 

. 6 | EB: MUI4 9g 

$460 v 2/3 | 16+16 500 v. 6 - S| mute 
8/500 v. ...... 2/9 | 16+16+8/350v 5/6 6 | | a 80 19 
$+8/500 v - 4/6 32 + 32/350 v 6 6\F ; 19 
8+16/450 v 5/- 32+32/275 v. 4/6 6 POLas ieie 
16 v. 3/6 | 50+50/350 v 6 6 Pr a 16 
16+16/450v. 5/6 | 60/350. 6 S| co 
32/350 v. 4/- 60 + 250/275v. 12:6 6 — 
32/500 v . 5/- 64+120/275v. 11/6 6 | Pysl 9 
32+32/350 v. 5/6 100 + 200/275v.12/6 | 6 | lore 
32+32/450 v. 6/6 | 100/270v. . 6) 4 a 
MIDGET TRANSISTOR TYPES. 2u | =a 8 
8uF, 6v. 3/6; 6 uF, 10uF, 16uF, 3v., 3/6; | 6 | 
32uF, liv., 3/6. E 
CONDENSERS.— _ Sitver Mica. All pref. | | 
values, 2 pf. to 1,000 pf. each. Ditto bs 
ceramics 9d. each. Tubulars “450 v. T.C.C 6 
ete., .001 = and .1 v., 9d. each SPECIAL PRICE PER SET 
02-1/500 1/- each. .25 Hunts, 16. / 1R5, I7T4, [85, 


Is4 384 or 8V4 ty J 
5T.C.C., 19. .001 6kv. 5/6. .001 20kv. 96. | DK96, DF96, DAPDO Dies hei 27/6 
CLOSE TOLERANCE CONDENSERS 8/Mica. | K8, 6K7, 6Q7, 6V6 5Z4 or6X5 35 /- 
10% T 5pf.—500 pf., each ]/-; 609 pf. | ot 

aT cack G18 1% Tope, LS pe | Vol.Controls 80,.°7 1. pCOAX 


5,000 pf., ; CABLE 
50 pf. (Tol. 1 pf.) 1/9; 56 pf Log ratios. 10,000 | ananDARD tin. 


500 pf. each 


1/9; 575 pf.—5,000 pf., each 2/-. | oe et ws: | diam, — Polythene 
RESISTORS.—Pref. v ai 10 ohms 10M ohms. ese dhe sg Midget | insulated GRADE 
CARBON | __WIRE-WOUND Ediswan type, 1}in. | = Pager 

20% Type, t w 3d. ; . w. | 25 ohms—1/3 | [* | ' 5 
i a lw., 64. ; Ow {tie 16 hag an 3/- y 

a pe ee ee ato, SPECIAL—Semi-air 
10° _ a = w. | 15,000— 1/9 | jo o00ohr ; spaced polythene. 


| 80 ohms Coax. jin 
ohms. Less swit« h, : -- 
2/3 | 3/- each. Coax plugs oe say ane 
1/-. Coax sockets, | <00°°* "Od, yd. 
1/-. Couplers 1/3. | °" ° 


Outlet Boxes, 4/6.’ IDEAL BAND 3 


5% Type, } w., Li-; 

1% Hi-Stab, iw. 2/- | 10 ey : 
WIRE-WOUND | 3 w. LAB. COLVERN, 

Pre-set Min. T.V. | etc. Standard Size Pots 


Type Knurled Slot: | 2}in. Spindle, High | MAINS TRANSFORMERS.—Made in our 
ted Knob. gil | Grade. All Valuer own Workshops to Top Grade spec. Fully 
values 25 ohms tO san cicey toe ais 
30 K., 3/- ea., 50 K. ’ ; : 
4/-. Ditto, Carbon 5/6; 100 K 


66. 
Track, 50 K., to | W/W EXT. SPEAKER | 02 Ut Htrs.. GR.T., HTR. 


2.5 a 
3 Mes Si- ‘CONTROL, 100, 3/-. | ISOLATION TYPE.—Low leakage with or 
SPEAKER FRET.—Expan led Bronze | without 25% sec. boost voltage. Ratio 
Sen 13x ag 


metal 8 x 8in., 9/8; 12 Sin., | 1:1 or 1.25 
2x 12in., 4/6; 12 x 16in., 3 12in 

ie etc, Preferred sizes only. 
SENTERCEL RECTIFIERS. 
Fly-Back Voltages. 


0/6; 4 v. 10/6; 


0 
Ditto with 


6.3 v., 10/6; 13.3 v 
mains primaries 300, 350 v. 
SPECIAL TRANS.—Wound to 
quirements 


LOUDSPEAKER.—P.M. 3 


E.H.T. Type eer ae See 
K3/25 2kV., 5l=: K3/40 


ohms 2}in 


3.2 kV. 6/9; K3/45 3.6 kV. 7/8; K3/50 4 kV - ah a : 3 

igs Ani 6 a0" Tab es aid | Ee Il oy 
TYPES.—RM1 125 v. 60 mA., 4/9; RM2 mans Elliptical 18/6; Sin. Rola 20)-; 
125 v. 100 mA. 5/6; RM3 125 v. 120 mA. | 10in. B. and A., 25/-; 10in. WB-HF1012. 


7/6; RM4 250 v 250 mA 16/-; RM4B typ Plessey 15 ohm with 6x 4in 
270 mA. 17/6; 250 v. 300 mA., 21/-. | Tweeter and Cross Over Filter, 97/6. 


ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK. 


(7 RADIO COMPONENT SPECIALISTS 


70 BRIGSTOCK RD., THORNTON HEATH, SURREY 


Phone: THO 2188. Hours 9 a.m.—6 p.m., | p.m. Wed. 
Open all day Saturday, By Thornton Heath Station. 


Terms C.W.O. or C.0.D., Kindly make cheques, P.0.s., etc., payable to T.R.S. Post 
and Packing up to ilb. 7d,, 1b. 1/1, 31b. 1/6, Sib. 2/-, 10lb. 2/9. Bargain Lists 3d. 
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MIDLAND INSTRUMENT CO.—— 


MAINS BLOWER. 200/250 v. A.C./D.C., } amp., 5,000 r.p.m., consists of the motor 
with attached enclosed fan, and pone intake l}in. dia., side outlet lin. x Jin., plinth 
base Sin. x 4}in., finish black crackle and diecast aluminium; size overall Yin. long, 
4}in. wide, 5in. high, weight 7}lb., a very superior blower, offered at a fraction of 
original cost, new, unused, 25/-, post 3/6. 
C PUMPS. suitable for most liquids, the popular cylindric immersible type, 

24-v., at which they deliver 10-g.p.m. at 20ft. head, also give excellent performance 
at 12-y.. new in sealed cartons lft. long 30/-, post 2/3; ditto 4ft. long 35/-, carriage 5/-. 
HUGHES MOTOR, shunt wound, 12-v. 1}-amp., 
speed 5,000 r.p.m., reversing, size 3§in. long, 
lfin. dia., }in. shaft, weight 20 oz., a very 
superior motor designed for anti-radar equipment, = 
new, unused, 10/-, post 1/6, £5 per doz., carriage 
paid, ditto fitted reduction gear, giving a fina! 
drive (jin. shaft) of either 320 or 160 r.p.m., state 
which required, 12/6, post 1/9: £6 per doz.. 
carriage paid. 
LOUDSPEAKERS by Pye, Philips, etc., consists of the 10in. dia. P.M. speaker, 3 ohm 
coil, less transformer, fitted in a smart brown finished wood case, size 17 x 17 x 6}in., 
with carrying handle, metal grille at front with 4 smaller ones at rear, rear compartment 
contains 50ft. superior twin lead fitted standard jackplug, new in sealed cartons, special 
bargain offer, 37/6, carr. 100-m. 6/-, 200-m. §/6, 300-m. 11/-. . and 1.0.M. 15/-. 
BARR & STROUD RANGEFINDERS, 1-metre base, coincidence type, a hand-held 
instrument that gives range in yards of any distant object from 500 to 20,000 yards 
(12 miles). The variable focus 14x right eyepiece provides two images of the object 
viewed; one from the right objective the other from the left. When these two images 
are brought into coincidence the range in yards can immediately be read in the left 
eyepiece. Fitted two filters and other refinements. A very high- -quality instrument, 
original cost £180, our price new or near new condition — in stout fibre con- 
tainers £5, carriage 100-m. 7/6, 200-m. 10/-, oe -m. 12/6, 20/-. 
CHASSIS. U.S. manufacture all aluminium, 4 x 54in. esi... with top cover, 

some items have been removed, remaining ar 25 Amphenol midget ceramic B7G 
type v/holders, complete with cans, over 70 colour coded 5% resistors, also many 

reramicons and other conds., trimmers, padders, fixed and variable inductances, 
transformer, v/control, etc., new, unused, bargain, 10/-, post 3/6 
PROJECTION UNITS, consists of an optical mount .with a 40-mm. f/2 
focal length at one end, a concave/convex ground glass forming a graticule 
other, in line with the enclosed lamphouse, fitted 12-w. 24-v. 
reflector, in perfect condition, 12/6, post 1/6. 
SHADED POLE MOTORS, 12-v., 50-cycles AC. 
lamphouse mY very silent running, unused and perfect, 
fan, 8/6, I 
ROMEC VACUUM PUMPS, ary vane, size less shaft 5}in. long, 4in. dia., splined 
shaft 2in. long, 4in. dia., inlet pee Sutiet ports, also suitable as compressor, new, unused, 
22/6, post 2/9. 
ELBOW TELESCOPES by Cooke Troughton & Simms, 8x magnification, via the 
very high quality variable focus orthoscopic eyepiece, the image erecting roof prism 
and the 50-mm. objective, definition not excelled by any other — is obtained, 
length Llin., 6lb., value £30, our price, new, unused, 60/-, pos 
MOTOR GENERATORS, 4}in. long, 2}in. dia., weight 3-Ib., tote ally enclosed, black 
crackle finish, input 27-v., 1.5-amps., output 285-v., 60-m/A., from , output is 
approx. 130-v. at 40-m/A., ideal for operating electric razors from 12 car battery 
new, unused, 12/6, post 2/- 


Many other Bargains; send stamped addressed envelope for lists. 
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 


.2 achromat 3}in® 
at the 
lamp and polished 


, size 3x2x 1hin., with 3in. fan, for 
10/-, post 1/6, ditto less 


Tel.: HAR 1308 


JUST RELEASED! 


THE 
HI - Fi 


Intelligently designed, tastefully styled, 

immaculately finishe and sensibly 

priced, here is a new addition to the 

celebrated range of RECORD 
OUSING Hi-Fi Furniture. Under its 

twin lids it will accommodate: 

1. Every turntable (including transcrip- 

tion and autochange), plus 

2. Every amplifier and pre-amp, plus 

3. Every radio tuner, plus 

4. Almost every tape deck. 

Dimensions (overall) 43in. wide; 18in. 

deep; 19in. high, plus Qin. legs. 


Retail Price: 19 guineas (tax paid). 


POLONAISE 


Equipment Cabinet 


Kindly write for details of full range and nearest stockist to :- 


Dept. WW86, Brook Rd., London, N.22 
Phone BOWes Park 7487/8 


ANAS 


1958 40-PAGE FULLY ILLUSTRATED 
CATALOGUE 


ce. | OF THE NEWEST 
6d 


Posh ELECTRONIC & 
HI-Fl EQUIPMENT 


35, HIGH HOLBORN, LONDON, W.C.!I. HOL 6231/2. 


J 


& f | -_ 


1E, 1958 


the motor 
jin., plinth 
1 Yin. long, 
fraction of 


sible type, 


erformance 
arriage 5/-, 


hand-held 
,000 yards 
the object 


wo images 
in the left 
astrument, 
fibre con- 
top cover, 
amic B7G 
also many 
luctances, 


omat 3}in* 
ule at the 
1 polished 


n. fan, for 
ditto less 


a., splined 
w, unused, 


1, Via the 


‘oof prism 
obtained, 


r battery 


sts. 
HAM, 17 


‘abinet 
ly styled, 
sensibly 
n to the 
ECORD 
Jnder its 
ranscrip- 


, Plus 
Je; 18in. 


paid). 


don, N.22 


J 
: 


Jj 


6231/2. 


XUM 


June, 1958 


TECHNICAL TRADING CO. 


4-SPEED CHANGERS 


STAAR GALAXY AUTOCHANGERS. 


LIGHT- 


WEIGHT DUAL SAPPHIRE 
TURNOVER P.U, A.C. 200/250 V. £3.1 9.6 
i saa 2 £12/16/-). 


THIS YEAR’S BARGAIN 
‘SPEED. ‘PLAYERS as above but mounted on i 
case as illustrated, 
4-SPEED PLAYERS. 
Amplifier, 7in. speaker in _ tone Portable Attache 


Above Changer, 3 Valve 


Case (worth £20), 18 GNS. 

GALAXY SPARES. Motors s 200/ 250 VAC, 12/6. Rubber idler wheels, 4 6 Power 

point cartridges, 12/6. Sonotone cartridges, 19/6. Jte.. cte. Enquiries welcomed, 
TRANS ISTORS RED SPOT (up to 800 Ke/s) Guaranteed .......... q/- 
BLUE SPOT (up to 1.6 Mc/s.) Guaranteed.... 10/- 
WHITE SPOT (up to 2.5 Me/s.) Guaranteed ............ eee eeeeeeceeeeeees 14/- 

GUARANTEED 1 Qin. (MW31-74, 3/31, ete.)...... £5 5 0 

din. (MW36-24, 4/14, ete.)...... £410 0 

T. E i7in. (MW43-64, 4/15, etc.)...... £610 O 

V. TUB $- 17in. (CRM171 only)............ 00 

(EX EQUIPMENT) (All guaranteed 6 months) (carr. & ins. 12/6). 

GUARANTEED RADIO VALVES, BOXED, 24-HOUR SERVICE 

5UAC 6/6 B/- | 12Q7GT 3/6, ECC84 10/6; PEN45 15/- 
574 9 6/- | 25166T Bie | ECC85 g/- | PCCS4 9/- 
6AC 5/6 Fis 9/6 | ECF80 12/- | PCCS5 11/6 
6A8 9/- 5/6 7/6 | ECL80 13/6 | PCFSO 12/6 
6AL5 5/6 7/6 9/ EF36 4/- | PEN25 5/- 
6AM6 66 | 6 : 5/- 9/6 | EF37 7/- | PL8L 18/6 
6BAG 6/6 | 6SN7G iT 5/9 9/6 | EFS7A 8/- | PL82 9/- 
6BEG 8/6 | 6U4GT 12/6 7/ | EF39 5/- | PL83 11 
6C4 49 V6 6/- 7/6 | EF50(BR) 3/6 PHIM 56 
6C8 4/6 %/- /9 | EP50(AM) 4/9 | PY80 8/5 
6D¢ 46 Tie 5/6 | EFSO 1l/- PY81 8/6 
6H6 2/- 6/- 1/6 | EFS Ti- | PY82 8/6 
655M 5/- 5/- ‘ 1/6 | EFS9 9/6 | SP4B 9/6 
6J5GT 4/6 7/6 9 5/6 | EF9L 6/6 | SP13C _11/- 
655G 3- 7/6 . J/- | EF95 8/6 | SP41 2/6 
656 4/6 8/6 $ 5/- EL32 4/6 SP61 2/6 
637 5/- gi- | ECC3L 9/6 | Ez80 = 7/6 | TUDE ie 
6K7¢ 4/6 6/6 | ECCS1 8/- | HVR2A 5/- | yoo 36 
6K7M 6/- gig | Eccs2 6/6 | KT44 12/6 | 52 6/6 
6K89 71/16 6/6 | ECCS3 8/6 | KTW63 6/- | VP4I 9/6 


SEND S.A.E. FOR SPECIAL LIST 500 ITEMS 


All items less 5%, and post free for a dozen or more. 
Postage 1/- in £1 (1/9 in £1 Speakers/Trans.). Min. 6d. — C.0.D, 
100 TELEVISION SET BARGAINS TO CALLERS AT:— 


350/352, FRATTON ROAD, PORTSMOUTH 


BE TRANSISTORWISE 
and build these fine transistor kits 


*RECO” TRANSISTOR ONE WITH HANDSOME 
L LOOKING CHROMIUM PLATED TELESCOPIC 
AERIAL, Vari Q ferrite rod aerial, coil, personal phone, etc. 
Case size and layout now as * Reco” Two. Complete kit 
37/6, p.p. 129. Pictorial wiring diagram, etc., 1/-. 


“RECO” TRANSISTOR TWO 


An amazing receiver which on test (50 miles 
from London) received Continental stations with 
only a few yards of aerial wire. The Home and 
the Third were received on built-in Vari Q 
ferrite aerial. All parts and plastic case, I4in. 
4hin., 49/6. re phone free with kit or balanced arma- 
Pictorial wiring diagram, parts 


x $hin. x 
ture output unit 4/6 extra. 2/3. 
price lists, etc., I/- 


“RECO” SPECIAL TRANSISTOR THREE 


This fine receiver has now been greatly im” 
proved with the of ah looking 
chromium plated telescopic aerial are closed, 
. extended. Has sensitivity control and 
igh Q Frame Aerial. Complete kit with choice 
f ‘* Sonotone ™ miniature earphone or balance 
armature output unit which, in areas of reasonable 
signal reception, can be mounted inside case. Case size 6{in. x 4fin. x 
l4in. with red plastic ornamental unit cover. 77/6. ess telescopic 
aerial and with balanced armature output unit 65/-. Pictorial wiring 


diagram, parts price list, etc., | 
“RECO” MIDDY TRANSIS- 


TOR THREE 


Small in size big in performance. Ideal for 
invalids. ake it on holiday. Vest pocket 
size 41m. x 3hin. x Jin. In areas of reasonable 
signal reception receives local stations on 
built-in ferrite rod Vari Q aerial. Covers 
180 to 500 metres and 40 to 80 metres approx, 
Complete with three transistors and pencell. Price including *’Sonotone™ 
miniature earphone with moulded ear insert, lead and 2-pin plug. 65/-. 
Pictorial wiring diagram, parts price list, etc., 


Overseas orders. Carr. 10/- extra. 


RADIO EXCHANGE CO., Dept, W.W. 
27A, Harpur Street . BEDFORD 
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RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W.I. 
GERard 3977/8 


(Coventry Street end) 


Phone No.: Grams: “‘ Radiotrade” 


STOCKISTS OF CARR FASTENER COMPONENTS 


SPECIAL OFFER OF CURRENT MANUFACTURE ELECTRO- 
LYTIC CONDENSERS (tubular wire end P.V.C. sheathed). 8 = 
450 v., 2/6 each; 16 mfd. 450 v. 3/—; 32 mfd. 450 v. 4/-; 8 x 8 mfd. 450 v. 

8x 16 mfd. 450 v. 4/-; 16 x 16 mfd. 450 v. 4/6; 32 x 32 mfd. 350 v. he 


BIAS CONDENSERS. 2,500 mfd. 3 v. 3/6; 250 mfd. 25 v. 2/-; 100 mfd. 
25 v. 1/6; 50 mfd. 12 v. 1/6; 25 mfd. 25 v. 1/6. 


ELECTROLYTIC CONDENSERS. Manufacturers’ Surplus, in perfect 
condition. 100 mfd. x 200 mfd. 350 v. surge 5/6 each; 100 mfd. x 100 mfd. 
425 v. surge 5/6 each; 150 mfd. 450 v. wkg. 5/6 each. 


TRANSISTORS: Junction type Red Spot by well-known manufac- 
turers 10/- each. 

TRANSISTOR CONDENSERS: Miniature Electrolytic Capacitors 
32 mfd. 3 v., 25 mfd. 25 v., 7 ne mfd. 12 v., 8 mfd. 6 v., 
5 mfd. 12 v., "2.5 mfd. 25 v. , 16 mfd. 6v mfd. 12 v. All these types 
of condensers are 3/6 each. SPECIAL DISCOUNTS FOR QUANTITIES. 


AIR-SPACED TRIMMERS, 5, 10, 15, 20, 25, 50 and 75 of enemas 
d 


spindle types B/— EaCN .......0.ceccrcescocessorsccsscosccscccccocsscosscecsseee i/- 
MIDGET MICA CONDENSERS. .000/, .0002, .0003, .0004, .0005 5/- 
per dozen. 

200 Assorted Moulded Mica Condensers, popular value ......... 42 10 0 
200 Assorted Silver Mica Condensers, popular values ............ fo 0 


£2 
200 Assorted Carbon Resistors, 4, tand | watt. Good selection £1 10 0 


PAXOLIN SHEET. !8 x 4}x Tein. 1/6; 10x 10x din. 1/6; 20x 1Ox din 
3/-; 10 x 10 x z;in. 2/-; 20 x 10 x s;in. 4/-. Minimum P. & Pkg. 1/6. 


MANUFACTURERS PLEASE NOTE. We hold large stocks of 
Nitrogol, Visconol and other block-type Condensers, your enquiries 
are invited. 


W.W. RESISTORS. 5 watt 1/6; 10 watt 2/6; 15 watt 3/-; 20 watt 3/6. 
We carry stocks of resistors from 2 watts to 150 watts W.W. Your en- 
quiries invited. 

HIGH STABILITY RESISTORS. i watt 5% 6d.; + watt 5% 9d 
| watt 5% t/-. A few values in 1% and 2% still available. 

ALL ORDERS FOR RESISTORS C.O.D. “PLEASE, AS WE CANNOT 
GUARANTEE TO STOCK ALL VALUES. 


GROMMETS. | gross Assorted fim. to lin. .......ccceeceeceeeeeeeeeenees 8/6 
WESTECTORS. WxX6, WX12, W4, I/- each............00000e per doz. 9/- 


SIGNAL LAMP HOLDERS. Panel mounting, complete with Adjust- 
ie Lat VARIG Bie GION one cesesesccecnntscacsszecceseasorgrcescesonsses per doz. 21/- 


FUSEHOLDERS. 8B/Lee L.356 single hole 2/6 each; B/Lee L.1033/C4 
double pole 3/6 each. SPECIAL PRICES FOR BULK QUANTITIES. 


BARGAIN OFFER OF BATTERIES 
44 v. Heavy Duty Bell, bty. size 64 x 44 x 2hin..........068 
72 v. H.T. 1.5 v. L.T., 6x 5 x Igin oe 2/6+1/9 P.P. 
60 v. H.T. 1.5 v. L.T., 34 x 32 x Ifin 4/6+1/6 PP. 
All batteries are sealed, unused, and are tested prior to despatch, 


2/6+1/9 P.P. 


WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each............ per doz. 12/- 
4-WAY PUSH BUTTON UNITS. 2/6 each. Knobs for same, 3d. each. 


POINTER KNOBS. 
white with black line 8/- per doz. 
reductions for 1,000 lots and over. 


Small black with white line 7/6 per doz., Small 
Both types fin. spindle. Large price 


VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. 9/-; Eng. 
Oct. 4/6. Valve holders fitted with lower can 1/6 per doz. extra. 
SCREENING CANS for B7G and B9A 6/- per doz. 

CO-AXIAL PLUGS, SOCKETS AND CONNECTORS 

PYE TYPE. 1!0H/3911, 1/6 each; 1OH/701, 1/6; 10H/628, 1/6; ‘“‘ Tee” 

—_, * F. = E. Type: LS-I-PF, 2/— each; JP—1-250 cc.t. 2/-; JS-I- 


BHF, 4/6; PL259 DE, 4/6. LARGE QUANTITIES AVAILABLE. 
SPECIAL PRICES FOR 100 and 1,000 lots. 


JONES PLUGS AND SOCKETS. 
8 pin 4/6 per pair; 12 pin 6/6 per pair 


4 pin 2/6 pair; 6 pin 3/6 per pair; 
If cover required send 1/6 extra per 


cover. 
WHADEDER PLUGS. Red and Wa .....cccccceccccsccccsescoccscses doz. 2/- 
PHILIPS TRIMMER TOOLS I/- each oo... cece eeeceee eee eeeee doz. 10/6 


CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I. 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE. 
We invite your enquiries for items not listed 
Trade Counter open 9 to 6 Monday to Friday. 

Also 9 to | Saturdays. Callers welcomed. 


WHOLESALE MANUFACTURERS AND EXPORT ENQUIRIES INVITED 
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RELAYS P.O. TYPE 3000. 


BUILT TO YOUR SPECIFICATION 
QUICK DELIVERY KEEN PRICES 
CONTACTS UP TO 8 CHANGEOVER 


MINIATURE RELAYS 


pie mens His gh Speed. Sealed 
2.20+ Q1COHMA 17/6 
17000 t 47 7000, 1COH96E 25/- 
S.T.C. Sealed 
700Q 1 make heavy duty 4186ED 
19/6 


7000 2 Change Over 4184GD 19/6 
KEY SWITCHES 2700 2 Change Over 4184GE 22/6 
G.E.C. Sealed 

PROMPT py cl TYPES 670Q 2 make 2 break SM5H12 
25/- 

25000 1 Change Over SM5N18 
5/- 

T M.C. Carpenter Relays 

3300 + 10400 4B21 75/- 
8500+ 2680Q 5M32A 45/- 
300Q+ 7000 5XA24 45/- 


al All available from stock 
NIFE BATTERIES. Practically indestructible. 1.2 volts 75 amp. Alka- 
line filled. Any voltage can be built up. Brand New. 25/- each. Cge. 5/-. 


METERS ~ S haeataataai primi 


F.8.D. Size Type Price 
50 Microamps _ MC/FR 70/- 
100 . 2:in. MC/FR  50/- 
250 Bs 3iin. MC/FR  55/- 
509 ms 2in. MC/FS 27/6 
500 2tin. MC/FR 37/6 
: Mitiiamps 2in. MC/FS 27/6 
ma 2tin. MC/FR 35/- 
5 a 2in. MC/FR- 17/6 
30 . 2sin. MC/FR 12/6 
100 - 2sin. MC/FR 12/6 CROSS POINTER METERS. With 
200 = 2tin. MC/FR 12/6 2 separate 100 microamp move- 
309 ~- 2sin. MC/FR 12/6 ments. Brand new. 22/6. Post 
5 Amperes 2in. MC/FS 27/6 2/-. 
- 2in. MC/FR 10/6 CIRCUIT TESTER in case. Meter 


25 - 2tin. MI/FR 7/6 50 milliamps. 17/6. Post 2/6. 
50-0-50 Amp. 2in. MC/FS 12/6 WHEATSTONE BRIDGE. 1 to 
30-0-30 ., 2in. MC/FR 15/6 210 ohms in 10 steps with built-in 
20 Volts 2in. MC/FS 10/6 galvo, 4 stud switches, in wood 
40 , 2in. MC/FS 10/6 case with spare compartment. 
300 ,, A.C. 2sin. MI/FR 25/- Ideal for extending range. 50/-. 
300 ,, A.C. Gin. MI/FR 150/- Post 3/6. 

AVO TEST BRIDGES. 220/240 volt A.C. Measures capacities from 5 pf 
to 50 mfd and resistances from 5 ohms to 50 megohms. Valve voltmeter 
range 0.1 to 15 volts, and condenser leakage test. BRAND NEW. Full 
working instructions supplied with instrument. £9/19/6. Post 3/-. 
‘“WEE MEGGER ” INSULATION TESTERS. 
500 volts, in leather case. Brand new. £12/10/- 
Post 2/6. 

BATTERY CHARGERS. Ideal for charging 
24 volt batteries on electrically propelled 
vehicles. Rating 22 v. 10 amps., controlled 
by two 4-position rotary switches for 
fine and coarse control which enables 6/24 v. 
batts. to be charged. Input 200/250 v. A.C 
50 cy., fused for A.C. and D.C. Brand new. 
£17/10/-. Carr. 15/-. 

JACK PLUGS. Cylindrical bake- 

lite screw on cover. 2 contact. 

Ideal for amplifiers, etc., 2/6 each. = 
20/- doz. 

ROOM THERMOSTAT. Adjustable between 
45 and 75 deg. Fahr., 250 v. 10 amp. A.C. 
Ideal for greenhouses, etc., 35/-. Post 2/-, 
TELEPHONES—SOUND POWERED—NO BATTERIES REQUIRED. Just 
connect with twin flex for clear speech. Can be used as a room to room 
telephone, Xtension speaker, baby alarm, etc. Crystal clear reception. 
Transmitter/receiver units. 4/6 cach. Twin flex 4$d. yd. Post 1/-. 

RED CARBON INSERTS. Brand new, 3/- each, 30/- doz., post 1/-. 


GEARED MOTORS for the model maker, 
mall and very powerful. 4 R.P.M. at 12 v. 
D.C. or 8 R.P.M. at 24 v. D.C. 35/—. Post 
2/6. Will operate from A.C. mains with our 
transformer and rectifier 12 v. 25/—, 24 v. 
40/- extra. 

OSCILLOSCOPE. Type 43. With 3hin. CRT. 4-6J7, 3-VR54, 1-524, 1- 
VU120. Brand new and complete with power pack and leads. £10/10/-. 
Cge. 15/-. 

PORTABLE BLOWERS. 200/250 v. A.C./D.C., 300 watts with switch and 
leads, 1?in. outlet. £5. Post 3/6. 

HEADPHONES. Balanced Armature Type DHR. 17/6 per pair. Post 1/6. 
HEADPHONES. High resistance 4,000Q Type CHR, new, 12/6 pair. Post 1/6. 
VENT AXIA FANS—EXTRACTION OR INTAKE. 230/250 volts A.C. 
6in. diam. blades. 130/-. 12 volt D.C., 90/=. Post 2/9. 


L. WILKINSON (CROYDON) LTD. 


19, LANSDOWNE ROAD, CROYDON 
Phone; CRO 0839 Telegrams: ‘“‘WILCO” CROYDON 


JUNE, 1958 


Precision 


WAVEMETER 


CAVITY TUNED 


110-230 v. A.C. Com- 
plete with mains power 
lead, aerial assembly. 
New in transit case. 
Size: D. 9in., W. 7in., 
L. 8}in. 440 Mc/s— 
466 Mc/s. 


£2.15.0 


P. & P. 5/- 


condition, 


iin. hag Fol lh al 


and 2 relays. 


LOUDSPEAKERS 


18” L. x 18” W. x 8” deep cabinet. 
8in. Speaker with Transformer in good £1 -0.0 P. & P. 5/- 
< 17” W. x 8” deep cabinet. £1 5 0 P. & P. 5/- 
s s e e 


A Strobe Unit complete with 8 valves * £4. 10. 0 P. & P. 5/- 


A. PRESTON & SONS 


186 Sussex Way, London, N.19 phone: archway 5951 


scooters and mopeds 


invaluable advice 
on buying 
riding and 


maintenance 
by I. R. Hingston 


_ Scooters 
whd 


Expert advice on buying, rid- 
ing and maintaining these 
machines. The only book 
of its kind written in easy, 
non-technical language and 
offering advice on how to 
choose your machine, des- 
cribing how it works and 
how to look after it. Special 
chapters are included on how 
to handle a scooter or moped 
with confidence, on the re- 
quirements of the law, on 


i how to keep dry and warm 


and on how to trace troubles 
if the machine stops suddenly 
miles from anywhere. 


7s 6d net by post &s 2d 
122pp. illustrated 
from booksellers 


Published by Iliffe & Sons Ltd 
Dorset House 
Stamford Street London S.E.1 


XUM 


B, 1958 JUNE, 1958 WIRELESS WORLD 151 


Now available from stock—reconditioned 


BC221 NHETERODYNE 
FREQUENCY METERS 


Function Electrical Characteristics 
An accurate, heterodyne, frequency meter Fundamental Frequency Range: 125 kc/s to 
having crystal check points for calibrating = ke/s; 2,000 ke/s to 4,000 ke/s. 
| equipment using CW or modulated CW. Calibrated Frequency Range: 125 ke/s to 
' This test set may be used for the following: 20 Me/s. 
@ Measurement or calibration of the fre- Overall Accuracy: 0.01% or 25 cycles, 


quency of transmitters, oscillators, or 


whichever is he greater, within the specified 
signal generators. 


temperature range. 


@ Measurement or calibration of the fre- oe ee 
quency of receivers having a beat- Ope rating Bo eearg onl Range: —30°C to 
frequency oscillator with  zero-beat +50°C (— 22°F °F). 

| adjustment RF Output (Functioning as a test oscillator): 
@ Calibration of other test equipment. 2 millivolts. 
ALSO AVAILABLE V.H.F. VERSIONS OF ABOVE 
Electrical Characteristics 
Calibrated Frequency Range: Calibrated Frequency Range: 
20 to 280 Mc/s. 80 to 1,000 Me/s. 
Pp 5/- ) Fundamental ae Range: Fundamental Frequency Range: 
jane 20 to 40 Me/ 80 to 200 Me/s. 
Accuracy 0.05% (throughout the tempera- Accuracy: 0.05% (throughout the tempera- 
ture range). ture range). 
Signal Input (Sensitivity). Signal Input (Sensitivity). 
Pr. Sh 20 millivolts to 2 volts. 20 millivolts to 2 volts. 
Signal Output: 50 to 20 millivolts modulated Signal Output; 100 microvolts to 20 milli- 
| at 1,000 cycles. volts modulated at 1,000 cycles. 
| Temperature Range: —40°C to +50°C Temperature Range: —40°C to +55°C 
: P. Si . (—40°F to +131°F). (—40°F to 131°F). 
oe | Prices on written request 
i$ 
‘ UNIVERSAL ELECTRONICS 
way 5951 | ° 
ye 22-27 LISLE STREET, LONDON, W.C.2. Tel: GER 8410 & 4447 
wee! 


ads 


ng, rid- 
z these 
y book 


stage 5000v. INSULATION TESTER 


how to 
| OUTPUT VOLTAGE 0-5000 v. 
e, des- | A.C, or D.C. continuously variable THIS INSTRUMENT IS DESIGNED 
k d from Zero. Ped FOR GENERAL FLASH TESTING 
Ss an OUTPUT CURRENT 5 milliamp 
Special max. for D.C, 10 milliamp max. for AND FOR THE MEASUREMENT OF 
A.C, 
on how VOLTAGE INDICATOR 34” dia. THE BREAKDOWN VOLTAGE OF 
- moped meter for both A.C, and D.C, ELECTRICAL COMPONENTS AND 


BREAKDOWN INDICATION. 
the re- Voltage reading drops to Zero and 
Magic Eye closes. 


INSULATION MATERIALS. A 


law, on VOLTAGE INDICATION. D SPRING-LOADED SWITCH IS IN- 
: R e- 
d warm | flection of Magic Eye. CORPORATED IN THE EARTHED 
troubles | eee TEST PROD WHICH NORMALLY 
uddenly | DIMENSIONS... 18" x 18° x 13° KEEPS THE H.T. SUPPLY 
(Deep). 
WEIGHT. 30!bs. nett. SWITCHED OFF. 
t 8s 2d OUR PRICE— MAKER’S PRICE— 
£27 .10.0 £75 .0.0 
r 
, | —BRAND NEW si —Carriage Paid U.K. 
le BATES SURPLUS ‘STORE 
nm S.E.1 


49 IVY STREET, BIRKENHEAD, CHESHIRE 
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~~CHAS. H. YOUNG, LTD Start building the 


Dept. ‘“‘W” 110 Dale End, Birmingham, 4. CENtra! 1633 amazing new 


Headphones High resistance (4,900 ohms). Very seasitive, 12/8. Low he | Ni T 
= 


resistance, C.L.R, 8/6; p. and p. on either, 1/5 

British Breast Mikes (carbon). Lieal for mobiles. 7/3. P. & P. 2/+ 
A7-transistor superhet 
pocket portable with 2} in. 


Multi-Way Cable jin. diameter. 7 colour coded wires, any length 
speaker, giving guaranteed 


: 


_wewvwevweevevuvewww. 


ys 
BBP PDP PPP DDD PPP DP DPD PP PBPPBBP*BDLB BeBe 


PPPPDDDP DADA DDD DD DD DPD DPD DPD DDD DDD FPP PSS 


cut. 1/3 per yard. P. & P. min. 1/5. 10-Way cable (5 pairs). Screenel 
results on its internal fer. 


and plastic covered. 2/- per yard. P. & P. min. 1/6 
rite rod aerial. 
go” I: can be easily assembled in four stages, 
All parts are available from stock. Make one of 
these amazing little sets in time for your holidays, 
* Fuli constructional details, including wiring diagrams and price 
list, sent on request. Write for your copy today—price 1.9 post paid. 


Don’t miss this special offer : 
CRYSTAL CALIBRATORS 


1,000 ke/s crystal controlled, with switched 100 ke/s and 
10 ke/s locked multi-vibrators 


This excellent unit is as new, | PRICE—only £3.10. 
and is contained in polished 3 
bakelite case with carrying | complete with crystal and 


handle. The circuit = 6 valves; or with 
valves and operates from 
2 v. Lt. and 120 v. hit. A.C. power unit, £6.10. 


We stock a full range of W.B. Sten- 

torian speakers, tweeter units and 

cabinets. Send s.a.e. today for illus- 
trated leaflet. 


Here’s W.B.’s new 


HF1016 


No other speaker has all these fine ; 
features! \ 


Condensers. 8 mid. 750 v., 5/3 each. Post 1/5 

Copper Aerial Wire. 14 g. H/D 140%t., 17/-; 70ft. 8/6. P. & P. 2/- 
Stran led 7/25, 140it. 1Q/-; 70ft. 5/-. P. & P. 2/-. 

Dual Range Voltmeters 0-5 and 0-100 v. me., 1,090 Q/v 

Raages easily extended. Complete with leads and prods. Solid leather 

carrying casc, 6}x5x2}in. Only 25/-, post free. 


10in. die-cast chassis 
10 watts handling 


* 

* - 5 
capacity x 

* Universal impedance £8. 0. 0. 

¥ 35 c/s bass resonance | 

* 


Rack Mounting Panels, all 19in. long by 5}in.. 7in., Sfin., or 10‘in 
5/9, 6/8, 7/6, Q/- respectively. Post 2/-. 


Absorption Wavemeters. 3 to 35 mo/s. in 3 switched band. complete 
with indicator bulb, 17/6. Post free. 

Parmeko Made H.D. Transformers. 30 v. primary, secondary 
620/550/375/0/375/550/620, 275 vA. Gives 620 v. at 200 mA. simultan- 
eously with 375 v. at 250 mA, Also 2-5 V, 3 A. for 5R4GYs, etc. Worth 
at least £7. Our price £3, carr. paid. Inland only not Eire or overseas, 


Delivery now 
from stock, 


4 
4 
4 
4 
q 
{ 
q 
4 
§ 
3in. Aerial Insulators. Ribbed gias;. 1/6 each or 6 for 7/6, P. & P. 1/6. | 
4 
‘ 
« 
( 
: 
4 
{ 
; | 
4 16,000 gauss magnet 
4 Patented cambric *% 30-15,000 c/s res- Details sent 
cone ponse on request 
We have the most comorehensive stosk o! HiFi equipment in the Miilani:, | 
including QUAD, LEAK, W.B., RCA, ROGER}, WHARFEDALE an! GOOD. 
MANS. Send for details, or call for a domonstration to ‘ay. H OM E RADIO i 
(MITCHAM) LTD | 


-~ewweuwreywewewevwveowevwreowrevrevwvweyweevwrvyvevyvevwvevwvevwevwvevwvuevwvevwuevevevevevwv wv wv * 
_~wewewe. 


No C.O0.D. under £l. ease print your name and address. 


Pp! 
ee te i i Mi i i i i Mi i li Ml i a i i i i i i 
WBBPPPD DD DDD DDD DDE DIDI DDD 


187 LONDON ROAD, MITCHAM, SURREY. Tel.: MiTcham 3282 


COVENTRY RADIO] RADIO&ELECTRONIG | ce ,™ nest nee 


COMPONENT SPECIALISTS | ENGINEERS ees | Already over 200,000 enthusiastic user: 


SINCE 1925 | The MORSE CODE is sull, and | 
a ways will e, t e asic ode ] or in- THE bb pe e } 
We have now trebled the size of our (elecommunieation eieults sib a | Dust Bug 
premises in order to supply a larger So) add this simple and interesting sub- | AUTOMATIC GRAMOPHONE RECORD CLEANER 


range of Components, Amplifiers and the pleasure derived from this extra PATENT APPLIED FOR 
HI-Fl Equipment. knowledge, it counts for much when a 
step up the ladder is under consideration. 


a i Write for the CANDLER BOOK OF i / a ‘ 
Send your enquiries to: FACTS and see for yourself how fascinat- Price reduced to 17/6 (plus 7/~ purchase tax) 


| 
189-191, DUNSTABLE ROAD ing the Candler method of teaching the | from your local dealer or 
| 


LUTON, BEDS. ne ee CECIL E. WATTS 
A N D L E R Ss Y Ss T zB M Cc Oo % Consu!tant and Engineer (Sound Recording and Reproduction) 


New Telephone No.: LUTON 7383-9 | | (s6w) 52b ABINGDON ROAD, LONDON W.8 | Darby House, SUNBURY-on-THAMES, MIDDX 
Candler System Co., Denver, Colorado, U.S.A. | 


The Osmor “SATELLITE” Yet Mese 


F.M. RECEIVER 


a Sensitive Uni 


A completely stable and drift-free tuner tor addinz 
to an existing radio or radiogram, or hi-fidelity 
amplifier Installation is simple and convenient because 
of the small size of the unit and the fact that a tuning 
scale is not required. The special frequency control 
circuit ensures that the switch-tuned stations are 
held precisely. 

Complete Kit €7/5/- (less valves) 


153 
¢ 
Tams 


WIRING pipe 


T.R.F. Circuits T.V. Converter Circuits, 
Battery wee etc., etc. 
Portable Circuits : 7; cians 
S’het Circuits Send 1/-in stamp: for thz lot 
Mains Circuits 


: t Fiter Circuits 
QSMOR Dept. (WW23) 418 Brighton Road, South Croydon, Surrey nem mo QSMOR 


Croydon 5148/9 


JNE, 1958 


superhet 
with 2} in. 
guaranteed 
ternal fer- 


four stages, 
Make one of 
yur holidays, 


ms and price 
1 9 post paid. 


Delivery now 
from _ stock, 
Details sent 
on request | 


TCHAM) LTD 
AiTcham 3282 


| 
t method | 


’ records 
jastic users 


“a | 
RD CLEANER 


APPLIED FOR | 


purchase tax) 
r 
"S 
and Reproduction) 
MES, MIDDX 
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DEPENDABLE RADIO SUPPLIES LTD. 


12a TOTTENHAM STREET, LONDON, W.I. 


Phone : LANgham 7391/2. 


(2 minutes Goodge Street Station. Opp. Heals in Tottenham Court Road) 
Hours of Business 9-6. Please print your name and address. 


BLOWER 
MOTORS preeeypes Tel ing Amplifier Unit with 4 ~ E L AY Ss 
(6-12 or 27 volt) RT loud hailers, powered micr oph and spares. SIEMENS HIGH SPEED 


Complete with 
blower 22/6. 


| COMPLETE P.A. SYSTEM | 


|Works off 12 v. D.C. New and boxed, “ready for export. 
OR SPECIAL OFFER TO 


£7-10-0 complete. 


Carriage extra. 


CLEAR THE LOT 


PrP & PP. 


LOUD BHAILERS. Ex Govt. 
|ling cap. 6 watts, 20/-. t 3/6. 


700 + 
Impedance 7422. ome’ VALUE & 


MAKE OF P.O. 
TYPE 3,000 RELAY FROM STOCK 


Post 


ROTARY 
TRANS- 
FORMER 


ae 
D.C. input 13.5 v. Output 285 v. at 75 mA. 57/6. 


D.C. input 27 v. Output 285 v. at 75 mA. 37/6. 
DC. input 12 v. Output 250 v. at 50 mA. 47/6. 
Postage & Packing on each 3/6. 


DYNAMOTOR 


LOUDHAILER SPEAKER UNIT | | 
Impedance 742. 6-8 
watts output. Weight 
10lb. Size 74in Depth, 
10in. Diam. Easy 
Fixing. 
Weatherproof 
solid steel. 
finish. 


PRICE £3/10/-. 
Carriage & Packing 7/6. 


FOR SPORTS EVENTS, 
ELECTIONEERING AND SOCIAL FUNCTIONS. 


DELCO 
ROTARY TRANSFORMERS 


Spun 
Hammered 


UNREPEATABLE OFFER LESS THAN 


HALF MAN UFACT URER’S cost 
Brand new single 
phase motors 


suitable for tape 
recorders, radio- 
grams, work- 
shops, etc., etc. 
= Has many uses. 

Reversible 200- 
230 v. Sin. oz. 


torque. 1,400 

r.p.m. Capacitor 

start. Weight 

4tlb. Length 

} overall 5Sin., 

spindle both ends. din. x tin., gin. x fin 


Price, inc. P.P. and capacitor, 55/-. 


ROTARY TRANSFORMERS 


a4 volts input, 540 v. output, 26 mA. 
Delivery Ex Stock. Quotations on application. P P 


H.T.31 16mm. ‘CINE CAMERAS 
input 11.5 v. (EX AIR MINISTRY) 
Output 250 BRAND NEW. 
v. at 125 mA. SEALED 
H.T.32 CARTONS 
input 11.5 v. 
Output 490 £6.1 0.0 
v. at 65 mA. 
} Post free 
AS SUPPLIED TO GOVT. DEPTS. &] | CANNOTBE inUK 
LEADING MANUFACTURERS. REPEATED 


Quantity & Export enquiries invited. Callers 


welcome. Terms: Cash with order or C.O.D. F/3.5 Triple Anastigmatic lens. 16 frames per 


sec. Complete with magazine and 24 v. motor. 


*‘ ENGINEERING 
OPPORTUNITIES’ 


reveals can 
become technically quali- 
fied at home for a highly 


how you 


paid key-appointment in 
the vast Radio and Tele- 
In 148 
pages of intensely inter- 


vision Industry. 


esting matter, it includes 
full details of our up-to- 
the-minute home study 
course in all branches of 
TELEVISION and 
RADIO, A.M. Brit. 
IL R. E, City & 
Guilds, Special Tele- 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency and 
General Wireless Courses. 
We definitely Guarantee 


“NO PASS—NO FEE” 


If you’re earning less than £18 a week this 
enlightening book is for you. Write for your 
copy today. It will be sent FREE and with- 
out obligation. 

BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


888b COLLEGE HOUSE, 
29-31 WRIGHT’S LANE, 
LONDON, W.8. 


A TAPE PRE-AMP OF REMARKABLE 
QUALITY 


Designed to 
produce the 
best from 
all good 
tape decks 


THE TELE-RADIO (1943) LTD. 


MASTER-LINK M2A 


An exclusive product of Tele-Radio (1943) 
Ltd., embodying the most advanced principles 
of tape recording techniques. Recordings may 
be taken direct from microphone, pick-up or 
radio, and it may be used with tape decks 
incorporating head switching. Includes play- 
back speed equalisation, metering of signal and 
bias voltages, signal monitor output, oscillator 
cut-out, D.C. Solenoid supply and C.C.LR. 
characteristic. 


@ ADJUSTABLE TO 
C.C.1.R. CHARACTERISTIC 
@ + 2DB FROM 30 C/S TO 
§ KC/s AT 33 1.P.8.; 14 KC/S 
$ 1.P.8.; 15 kc/s AT 
@ COMPLETE WITH SEPAR- 
ATE POWER PACK & 
INSTRUCTIONS 


27 GNS. (PP. 4/-) 
Full descriptive leaflet on request— 


TELE-RADIO (32 189, EDGWARE RD., LONDON, W.2 


Our only address @ Few mins. from Marble Arch @ Open all day Sat. @ Phone: PAD 4455/6 
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WIRELESS WORLD 


OUR NEW BENDER 


TYPE RZ-26 with CHAIN GEAR 
Shown with SNAP CUTTER fitted 
Quickly and Accurately Forms 
ANGLES, CHANNELS, SECTIONS BOXES, 
LIDS, TRAYS, TANKS, CHASSIS BRACKETS 
CLAMPS, CLIPS, SHROUDS, etc. 
invaluable to Research Workers and 
Manufacturers of Chemical, Electronic, 
Radio and Electro-Medical Apparatus. 
Needle Bearings and Chain Reduction 

Gear give remarkably easy working. 
Capacity: 16 s.w.g. MILD steel. Does all 
that the RXX will do and will handie 14g. for 
instrument Cases. 


For 6-page Folder write to:— 


A. A. TOOLS “™ 


197a Whiteacre Rd., Ashton-u-Lyne 


THERMOSTATIC 
SOLDERING IRON 


CECO —— 70 watt 


instrument size 


HEATS UP QUICKLY— 
lt mins.—STAYS HOT— 
but NEVER OVERHEATS 
—BiT DOES NOT COR- 
RODE OR NEED 
CLEANING 
WEIGHT—4; ozs. 
(Excluding Flex) 
ALL PARTS INTER- 
CHANGEABLE 


The Thermostat is easily 
adjusted to suit the 
grade of solder and 
keeps the temperature 
to within 15°C. It 
ncorporates a micro- 
switch giving snap 
action on-off with mini- 
mum electrical inter- 
ference liminates dry 
joints and damage to 
insulation. Element and 
bit last much longer. 


LIST PRICE 85/- each 


BRITISH PATENT No. 663214 
Available Manufac- 


from 
turer :— 


CARDROSS ENGINEERING 
co. L 


LEVENFORD WORKS 
DUMBARTON 


Phone: Dumbarton 655 


| 


| 


Portable Record Player 


CABINETS 


With uncut motor boards and high-grade rexine finish, 


Single Player Size, suitable most non-auto motor units, 
including transcription m Internal dimensions: 


notor board 3}in. Below 
r >. 46/6 plus 5/6 carriage. 
. With space for amplifier and speaker, 
itable most non-aute motor units. Interna] dimen- 
ions: 13 x I4}in Height above motor board 3}in 
Below 3in. Blue only. 5§5/- plus 5/6 carriage. 
Auto-change Type, with space for amplifier and 
speaker, to house Monarch, Collaro 54, 456, Challenger 
Conquest, Staar Galaxy or Garrard 120 Changers 
Fitted catches and handles Internal dimensions: 
154 =« 14x 7hin Motor board 14x 12}in. Height 
above motor board 5in. Below 2}in 
£3'5/- plus 5/6 carriage. 
Printed Circuit Amplifiers using ELSt and 6X4 valves, 
complete with volume and tone controls, mounted 
n baffle board complete with 7 x 4in. speaker, and 
attractive grille cloth. Compete with all leads and 


requiring only four screws for installation in our 
£5/5/- cabinet. Price £4/19/6 plus 5/6 carriage. 

Larger Type Auto-change Type Cabinet, suitable fc 
Plessey, early Collaro. Garrard 88 or 
Will take 10x6in. speaker. Internal dime 
17x 15x 7tin. Motor t 5x 12hin 
motor board 5}in. Bel . Choice of 
£3/19'6 plus 5/6 carri 


Send stamp for complete bargain list 


RONALD WILSON & CO. 


(DEPT. W.W.), 12 BRIDGE STREET, WORCESTER 


The NEW 


EDDYSTONE ‘870’ 


RECEIVER 
PRICE — £34.16.0 (inc. P.Tax) 


Efficient broadcast reception on 
short, medium and long waves. 
A Semi-portable AC/DC set 
equally suitable for cabin or 
home use, offering Eddystone 
design and workmanship at a 
Reasonable Price. 


n stock at:— 


WEBB’S RADIO 
14 SOHO STREET, LONDON. W.1 
Telephone GERrard 2089 


JUNE, 1958 


Lightweight High Resistance (4,000 
ohms). Complete with cord 


Ideal for CRYSTAL SETS 
The ‘TYANA’ Standard Soldering tron 


Adjustable Bit 

Weight approx. 4 oz. 
Heating time 3 min. 

40 Watt economy 
Consumption 

Standard Voltage Ranges 


OOO BLOL DOO OLLLLDLDOLOLPLSOOL LOD? 
a 

e 

2 

o _ 4 = 

° o = 

z os o 

z 

= . 

VOODOO OD DOPOD ODL LL DDD! OD? 


Replacement Elements and Bits always 
available 
KENROY LIMITED 
152/297 UPPER ST., ISLINGTON, 


Telephone: CANonbury 4905-4663 


WIREWOUND RESISTORS 
Eureka wound on strip. | to 1,000 ohms: 
1% 2/9; 0.5% 3/-; 0.2% 4;3; IK to 5K, 1% 
3/3; 0.5% 3/6; 0.2% 4/9. SK to 20K, 1% 
4/-; 0.5% 4/3; 0.2% 6/-; 0.7SW rating. Your 
value wound to order, quick delivery. Special 
quotation for quantities. 


SHUNTS 


Wire-ended Eureka shunts, three ranges, 
1% accuracy, for inclusion in customers’ own 
apparatus. For | mA. 100 ohm meter, ranges 
10, 100, 1,000 mA. For 500uA 500 ohm meter, 
ranges 5, 50, 500 mA. Price 8/6 each. 


PLANET INSTRUMENT CO. 


25, DOMINION AVENUE, LEEDS, 7. 


- METERS" 


WE CAN SUPPLY 
WITHIN 7-14 DAYS 


a complete range of moving coil— 
moving iron—electrostatic—thermo- 
couple—also multirange meters— 
meggers—pyrometers and laboratory 
test instruments, etc. 


All to B.S.89. 
Instruments tested and standardised on your 


premises, and replacements supplied from our 
stock. 


REPAIRS 


Delivery 7-14 days 
Our skilled craftsmen carry out re- 
pairs or convert any types and makes 
of single and mulcirange meters. 


Where desired repairs are accepted on contract. 


THE V.Z. ELECTRICAL SERVICE 


9, NEWPORT PLACE, LONDON, WC2 
Telephones: GERrard 2613 and 4861 


ODDIE FASTENERS 


Pat. 507249 


THE FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO _ SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 


Nlustrated brochure and other information 
will gladly be sent on request. 
“w.w.” 


Oddie, Bradbury & Cull Ltd.,Southampton 


Tel.: 55883 Cables: Fasteners, Southampton 


Ju 


XUM 


1958 JuNE, 1958 WIRELESS WORLD 155 
me, 
oa) i4 F AMPLIFIERS SPEAKERS 
I ao I Quad. Mk. Il and Control Unit ............ £42 0 0 = Tannoy Dual Concentric I5in. with X-over £35 12 0 
- on i @ Tannoy Dual Concentric I2in. with X-over £29 0 
Obtainable Leak Varislope il © Tannoy Direct Radiator 12in. £14 0 0 
R.D. Junior and Control Unit. Prices from rr 060 graye ae Se 5 9 
from TBih; GO GRIARED sa cceiessscarcssocsoseci OM WPI, © sctcncncnanensonciacsonnsnereeans £419 9 
Tripletone 12 w. Hi-Fi Major . £15 18 9 Tweeters and a range of Wharfedale Units stocked. 
Tripletone De Luxe __............. a SS we 
Tripletone Junior _..... -. £619 6 CABINETS. Goodmans and W.B. 
POTENT <pineoseniccdccrarcevovoissindaces 432 0 0 
a ee ec T/O Head Di LP. 4s 9 4 
Quad - Eddystone - Rogers - Jason - T.S.L. - Armstrong pene Recrt ay haak Bj pene 
TRANSCRIPTION MOTORS Tannoy and Goldring Cartridges. 
G RUMI « Gis ce cipdeacculocansdstsbicatecuucs é 8 0 
| a 428 11 9 EDDYSTONE Communications Receivers 
Lenco and Collaro Transcription Units. Model 680.X 0 
Model 750 . 0 
TAPE DECKS. Truvox, Brenell, etc. Model 840A 0 
0 


MICROPHONES. Moving Coil and Crystal. Model 870 


| EXCELLENT STOCKS OF VALVES AND COMPONENTS ALWAYS AVAILABLE 


| 
| 
| 
| 
| 


A. C. SOLENOID TYPE SBM 
GREATLY INCREASED 
PERFORMANCE 


Continuous 3 Ibs. at 1” 
Instantaneous to 16 Ibs. 


SURPLUS STORES 
Exclusive 
Purchase! ! 


2. S.T.C. RECTIFIER 


Same dimensions as Type SB 


Smaller sizes available 


RS Greatly increased discounts for SUPPLY UNIT No. 11 
quantities 

— Also Transformers to T Y PE ZB 1023 5 

407 7KVA 3 Phase Specification:—A.C. input 100-260 volts. 

Your 45-65 cycles. D.C. output 24 volts II 

isd ik. A. Ww EBBER L 2 fe amps. and 130 volts 600 m.a. very con- 

ecial 2° servatively rated. L.T. and HT. com 
|18 FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 67-4065 | Gets octal cute. ion ee — 
| cabinet as illustrated. Height 5ft. Oin., 
a width Ift. 74in., depth Ift. I¢in. Weight 

-— | 200Ib. 

ow ° os . 

These units were originally designed to 
ware L Y Oo N Ss R A D I Oo L T D 2 supply L.T. and H.T. power in conjunc- 
ater E.H.T. TRANSFORMERS. Ex-Govt. of recent mnsenstnctue. Very high-grade finish- | tion with Bay Power No. 3 to S.O.S./T 

: boat 230 v. 50 c.p.s, Output: 2 windings each 2 kV. 0 mA. These can be con- | 3 channel telephone system, but are ideal 
lin series to give 4 kV. Overall size approx. 8 x : : 4in. PRICE ONLY 15/6, for the electronic industry, research 
laboratories, schools, etc., etc Complete 
e UNIVERSAL MEASURING BRIDGES, Ex-Govt., by Mullards. Meas 0.1 ohms " = r : 
C0 ) 10 megohms and 10 pf. to 10 mfd. Can ads meas pa orcagecsicies factor, with instruction book and -— 
. 3 r percentage tolerance and, with the use of external standards, inductance measure- Supplied brand new at a fraction of the 
ment Operate from 100 to 250 v. 50 c.p.s. A.C. mains, Supplied in good condition maker's price. 
———! }| and working order with instructions. PRICE ONLY £7, post 3/6. 
|| TEST SETS TYPE §.E.2. Splendid bargains either as a breakdown unit for useful ex- 
it parts or can possibly be used by some as a V.H.F. signal generator, etc. Frequency 
|] coverage is thought to be of the order of 150 to 270 Mc/s: Contents include A.C. . & warehouse 
}] 50 c.p.s, mains power pack. Transformer Sec.: 250/0/250 v. at 25 os v. at 2.0 A. 
twice, 6. a 6 6.4 v. at 2.5 A. The e e sil lated ic _ ‘ ‘ 
boxes oye ray oe ant ag dia, 0/5 mA, M/C. tueter, 7 valves (2 If further technical details are required, Instruction Book will be 
a || 6J5,CV172, VR137 6X5, 2-V R92). The whole is housed in a wooden case with hinged forwarded against a deposit of One Pound. Export enquiries are wel- 
id and lower half metal lined. Overall size 20in. long x 10fin. deep x 10in. wide. comed. We have a limited number of these units ready packed in 
Ss | This would make an admirable tool chest. In excellent condition. PRICE ONLY original transit cases at a small extra charge. 
} LOUD HAILER 6 SPEAKERS. Handle up to 8 w atte, with output transformer, speech 
il7 ohms. Mounted in wood case approx. 9 8 x 7in. Ex-Govt. by Tannoy. 
PRICE ONLY 17/6, post 38 169/171 Edgware Road, London, W.2. —Tel.: PAD 7851 
| 3 GOLDHAWK ROAD (Dept. M.W.) SHEPHERD'S BUSH, / & pra s ey nal 
y, | LONDON, W.12 Telephone: Shepherd’s Bush 1729 PON GN Coy SUTeay. 
| DESIGNED FOR CONSTRUCTING BAND I & BAND III T.V. AERIALS 
ae ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS 
1A Selecting at random from our new multi-page catalogue : 
ZES. Mast Coupling units for 2” Masts 
UIT %& Band Ill Folded Dipoles (As illustrated) * pang 
% Insulators, both Rubber and Plastic 
DIO % Reflector and director rod holders (As illustrated) 
% Masthead Fittings for 2”, 1”, 14” %* Alloy Tubing for Elements, Cross 
on n . 
and 2” Masts boom and masting 


Send I/- P.O. for the revised, fully illustrated catalogue to : 


pion FRINGEVISION LTD., Marlborough, Wilts: Phone 657/8 


eee 0 Neen 
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WIRELESS BARGAINS 
TRANSRECEIVERS. Type “38” (Walkie CHANGE OF ADDRESS 


| 
Talkie) complete with 5 valves, etc. New 
condition =e by us but serviceable, no | GRIFFITHS HANSEN (RECORDINGS) LTD. 
guarantee 2 each. | ‘ 

London's Leading Agents for 

ATTACHMENTS opp 387s: | | VORTESION Nope Recording 24/25 FOLEY STREET, 
receivers. ALL BRAN : Headphones ; | Equipment etc.. have now moved thei 
Throat Microphones 4/6; Junction Boxes 2/6; RECORDING STUDIO, SALES LONDON, W.L. 
Aerials, No. | 2/6; No. 2, 5/-; Webbing 4/-; AND HIRE Department to :— MUSeum 2771/6375. 
Haversacks 5/-; Valves—A.R.P 12 4/6; A.T.P.4, 
3/6; Set of FIVE VALVES 19/- the set. 
TRANSRECEIVERS. Type “ 18 " Mark lil. Two 
Units (Receiver and Sender). Six Valves, Micro- 
ammeter etc. in Metal Case. Untested, without 


guarantee but COMPLETE €2/18/6. 
ATTACHMENTS (or “18"’ Transreceivers. ALL 


FM and HI-Fi COMPONENTS 


a stock for the 


WIRELESS WORLD FM TUNER UNIT 


BRAND NEW. Headphones 15/6; Hand Micro- a aie INE! 
phone 12/6; Aerials 5/-; Set of 6 Valves 30/- MAGNETIC RECORDERS | Sree CoMetaetOn EM circuits = = 
RECEIVERS R.109, S.W. Receiver in Case, on MULLARD AMPLIFIERS . sees 
eight valves. Speaker and 6-v. vib. Pack. Un- AUDIO, INDUSTRIAL & SCIENTIFIC G.E.C. 912 PLUS AMPLIFIERS ”” 4s. od. | 
tested, no guarantee but COMPLETE £2/18/6. APPLICATIONS G.E.C. FM PLUS TUNER _ 2s. 6d. | 
= 8 ice lists on 

RESISTANCES. | 100 Assorted useful values | MINAS SECC ERM | oy oT FILMER "DARTFORD Roan, 
CONDENSERS. |00Ad. Mica; Tubular; etc ~*~ TAB: Siamaggteee Ra., Londen, Pee (et ‘i Te!: Dartford DARTPORD, 


BOMBSIGHT COMPUTERS. Ex-R.A. 
NEW. Hundreds ci Components, Gears, etc. ea. 
LUFBRA HOLE CUTTERS. Adjustable ?in. 


to 34 in. For Metal, Plastic, etc. 7/-. THE “ ZEPHYR ” (W) 200/250 volts. M ET E e S$ 

QUARTZ CRYSTALS. Types F.T.241 and I ng pg —- 

F.T.243 2-Pin tin. Spacing. Frequencies 25 watts. Yin wide (over 

between 5,675 Kes. and 8,650 Kes. (F.T.243).} | | tixing lugs). 24in. long. Shaft All types 

20Mcs. and 38.8 Mcs. (F.T.241. 54th Harmonic) | | nap neee le ge Sea \ 

4/- each, ALL BRAND NEW. TWELVE Stardy aod SILENT. Groun 

ASSORTED CRYSTALS 45/*. Holders ‘or both — spindle (5/32in. Any make 

types I/- each. Customers ordering 12 crystals Suitable for Fans, Extrictors 

can be supplied with lists of Frequencies avail- Fan Heaters, Projector cool- i he H 

able ‘or their choice. nas artical ie a can all Single and Multi range repaired 
purposes where reliability and recalibrated 


MORSE TAPPERS. Standard type 3/6; Extra silence and freedom from 
rn : 


radio and T.V. interference is 
Heavy on Base 5 : ‘ Meters 2” to 6” supplied from stock. 


TRANSPARENT MAP CASES. Plastic | | ‘sential 
I4in. x I02in. Ideal for Maps, Display, etc. 5/6. Price 37 6 = she : : 
STAR IDENTIFIERS. Type | A-N Covers both / a Scaled to requirements. 
emispheres , Bake itt Sin, diam. 7/6 Metaifan. 4in. diam. 5/- 
Post or carr. extra. Full list Radio Books etc., 3d. tele SOS Mp se ee gi E.1.R. INSTRUMENTS LTD. 
SOUTHERN RADIO SUPPLY LTD THE BESTFREND ELECTRICAL CO., LTD. Sp ttithin Aine Anntinn, Md 
11 LITTLE NEWPORT STREET, BANSTEAD, SURREY. ‘ ee 
LONDON, W.C.2. GERrard 6653 F.H.P. motor manulacturers for 30 years. Tel.: _LADbroke 4168 | 
Quantity enquiries invited, 
aacemeneny | gone saanaassnesneeecanaat ' = | 
Research Development || Cee Mnietdien Desneien of 
| ’ 7 | 
r Undertaken 
M. & J. PEARSON ||| Werk . |] NORTHERN RADIO AND TELEVISION LTD. | | 
Radio, Television & Radar Equipment | a and vip pen | pe ee beta . = 
| evelopment of Audio- poche re eee Regi 
OFFER THE FOLLOWING || Electro Devices and [| RSS tees cat Ob Conroe & a8 
| | connected in any way with any person i 


Equipment. Box No. 2336 | or persons trading in a similar name. 


AMAZING BARGAINS Cee weed” 


t.—-1/6ch HP. Electric Motors. 200-220 v. § | —————— ———s | 
50 cyc., 1,435 rev. Capacity start. Shock . é NEST OF DRAWERS 3 a ey 


mounted. £4 ea. 
Overall: 6}in. wide x bin. deep x i 
2.—Films. 16 mm. Panchromatic, fast, per- 10}in. high. 12 drawers, each 3in. wide 
forated. 16 rolls of 10ft. in tin. only x 4hin. deep Ijin. high. Useful 
= tin Storage for radio components, nuts, 
bolts and other small parts. Sheet steel! 
3.—5.J, x 8ft. Panchromatic, high speed day, | | 20/-. P. & P. 3/- 
unperforated, 20 exposures 3/- spool 
| 
4.—5tin. x 47ft. Panchromatic, high speed | | HARMSWORTH, TOWNLEY & CO. 
day, unperforated, 100 exposures | 2 JORDAN STREET, MANCHESTER 15 | 


5/6 spool 


5.—5tin. x 112ft. Panchromatic, perforated 


76 spool || | TRANSFORMERS 
6.—No. 18 Sets in clean condition, sold j | for MULLARD 510 TRANSISTOR AM phage 
separate, receivers or transmitters ; | Max. Sens’ ity 2 Microvolts RMS. 
ao. 7 AMPLIFIER ee Audio Range. Noise 3%. Portable. 
Special offer to colleges, etc. right Mounting. Fully Internal switching to monitor 
Extra large valves. CY1230=NT54, CV1274 Seek ant dames either of two a.c. inputs. Built-in | | 
NU26 and CV1276. All new and + 11 nated. 7.56 300-0- balance circuit for comparison of | 
; —s rerer — os two anti-phase inputs, permitting | | 
j a. ct. v.la - | ; 
All prices include Post and Packing P,P 2/6. T55 for 510 Amp. and Tuner 300-0- | | measurements independent of 
Scotland and England 300 v. 120 mA., 6.3 v. 2.5. ct.,6.3 v. 2.5 a., | | source power variations. The 100 
6.3 v. I a. 32/-. P/P 2/6. Primaries for above microamp meter may be used 
agen a 8.08 gp og © rem directly for d.c. measurements 
| utput Transformer ohm. with 43% tap- Fi cee ei 
263 GALLOW GATE | | pings for $10 Am 30/-. P/P 2. Selective or wideband operation. 
| | SPECIAL FFER. 744 and T55 59/-. P/P 3/6. Write for leaflet AIS. 
GLASGOW, C.4 Ail carefully made to conform to specifications. 
Teleph eeu én || SOUTHERN TECHNICAL SUPPLIES MICROWAVE INSTRUMENTS LTD. 
elephone: RTSLAD 
|| 1S NORTH STREET eas EX || | NORTH SHIELDS © NORTHUMBERLAND 
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SOLDERING ? 


a 


_ Cprcdlonce tn 


EET, design Specialists in Sub- 
P a . oe cation ecco <Ol ON 
j "STAND OFF 


ELECTRIC 


| = 


Fidelia 


i INSULATOR | 
seman s SOLDERING IRONS ff 
For 1500 volts working. 
ER UNIT | Overall height 1.1”. | 
suits Is. 6d. ; z 
2s. Od. Over chassis  .86 | 
> = Silver plated spill .35” for 25 years | 
2s. 6d. | 6BA hexagon = stud | 
ORD ROAD : ene re. the best | The Fidelia range of hand-built Ligh Fidelity 
RD, KENT. , (I/lustrations approximately actual size) | equipment includes the following models:— 
| Fidelia Imperial. V.H.F. reception, plus gramo- 
MINITRIMMER phone pre-amplifier for all types of pick-ups, full 
| tone control circuit, tape jacks, etc. Price with 
25 watt lastrument Model j our Major amplifier £38. As VHF tuner and 
Standard maxi- Pre-amplifier/tone control unit £20. 


| Fidelia Major. Short, Medium and Long Wave- 
bands, plus VHF/FM. Gram pre-amp. and full 


A model for tone control. R.F. Stage on all bands, variable 
selectivity, etc. Price £23/10/-, or with our 

Major 10-watt amplifier £44. 
Fidelia De Luxe. 11-valve chassis. VHF/FM 
every purpose plus Medium and Long wavebands, full tone 
control, 7-watt push-pull triode output stage 
£34) ; 


mum capacities up 
to I3pF. Voltage 
500 DC. Base 3” 
square with fixing 

\ centres for IOBA 
+" apart. 


Details from:— 


Fidelia Junior. Our new 8-valve AM/FM chassis, 


iecnenies Leaflets on request from: having many of the exclusive Fidelia features 
| | for £25. 
W. T. HENLEY'S TELEGRAPH PRT 
om stock, WORKS CO. LTD. | ft} (6d. for postage i» appreciated.) 
ee So ee 
} 


nts. | J 
| 51-53 Hatton Garden, + saints iemies: 


DEVELOPMENTS CO. LTD. cone a 
> LTD. || ULVERSTON, NORTH LANCS Reese | B paeitie— Been, 


, WI Tel.: ULVERSTON 3306 = ; PMENTS pu. Pescehawn 3156 
68 | 
_ i | ~ a oe - Sis 
r of COPPER WIRE R £ Pp A N C Oo | NEW BOOKS 
SION LTD. | | ENAMELLED, TINNED, LITZ, | ON RADIO & TELEVISION 
his is the COTTON AND SILK COVERED. HIGH GAIN TRANSISTOR COMPONENTS | 
registered RESISTANCE WIRES, : The New A.R.R.L. Amateur Radio 
ny is not I oz., ph ght” — SO TENE BONES Fee peciae, covsivere. Handbook 1958. Postage I/9...... 32/6 
1y person B Madie. errite slab Aerial Type +. sedium Yvave || Tape Recorders and Tape Recording 
lar name. RR gee se omar ae sy34in., 6 sprains nlc by Weiler. Postage I/-......-..+-+++++ 23/- 
EBONITE and BAKELITE PANELS, Oscillator Coil Type XO8. Medium Wave only. Radio Upkeep and Repairs, new 
anemia TUFNOL ROD, _PAXOLIN TYPE COIL4}| Overall size tin. dia. x lin., Enclosed in Ferrite edition by Witts. Postage 1/-......... 15/- 
a, = DIAMETERS. ee: 5/-. Brimar Radio and Tele Tube 
atest Radio Publicati Transformer T XT6. Suitable for Ist GA Rsapenesdenss - 
SEND STAMP FOR LIST. TRADE SUPPLIED. 4} | and 2nd LF. 455 Ke/s. Size fin. sq. x thin. 10) a yp we 7 > annie ¢ 
LF. Transformer Type XT7. Designed for 3rd “1958 P mecnseng 4 aie mics said 3/6 
G.E.C., B.T.H. & Ae or detector I.F.T. 455 Ke/s. Size as XT6, || 2 ot deehiok Geena he 
° * adio ontro andbook, y 
WESTI N G Hi (@) U SE — ing | bag Transformer Type TT9. Howard McEntee. Postage I/-......... 18/- 
atio |: .T. Radiometal Core. Si in. x gin. i % i i 
| GERMANIUM CRYSTAL [| Sarasin, ta." ea a ee ee oe 
DIODES Push Pull Output Transformer Type TTIO. | M icT R di by 
Ratio 8: | C.T. Matched to 3 ohm. speaker. Size — \ gee BOERNE, SY SPCC. 
1/- each. Postage 3d. as TT9, 12/6. astage 1/3 .....ccccccccccccccseecesesescoes - 
Practical and Theoretical circuits enclosed with || Radio Vaive Data, by ‘‘ Wireless 
Diagrams and three Crystal Set Circuits eee Se Component. World."* Postage 8d..............000+ 
ree with each diode. a -7"* a new personal portable tran- ; i ‘ 
| A large purchase of these fully GJARANTEED sistor receiver. Size Sgin. x 3gin. x Ijin. Send oo hg so sae 
>LIFIER | ge — the es enables us 1/9 P.O. for instructions. ‘ 
to make this attractive offer. Mail Ord d Trade: Whol Enquiries « 
its RMS. | | POST RADIO SUPPLIES RADIO EXPeRMENtaL | Expr: || UNIVERAL BOOK CO. 
Portable. EROSUSN, TER. ps En 12 LITTLE NEWPORT STREET, 
monitor 33, Bourne Gardens, London, E.4 COVENTRY — 203-269 Foleshill Rd. | LONDON, W.C.2 (adjoining Lisle Street) 
Built-in Tel.: 62572 Tel.: 40594 
irison of ——- aie esa bares 
rmitting 
dent of 
The 100 WRITE TO 
be used 
rements. 3 
peration. 
——— 
NTS LTD. 
MBERLAND BEADON GARAGE BEADON ROAD LONDON Telephone RiVerside 1124 and 7878 
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pews, - 


Works and Office: 


ALSO EXPERTS IN 


SPECIALISTS IN THE DESIGN AND MANUFACTURE OF VACUUM EQUIPMENT 
VACUUM OVENS ° DEPOSITING © SPUTTERING ° VALVE & C.R.T. PUMPING etc. 


SHEET METAL 


CONSTRUCTIONS AND FABRICATIONS 


VACWELL ENGINEERING CO., 


Willow Lane, Mitcham, Surrey. 


LTD., 


MiTcham 1177 


10 WATT 
PUSH- 
PULL 
ULTRA - 
LINEAR 

FEEDBACK 


From 
Your 
Dealer 


: ‘ : i : AMPLIFIER com 


PRE-AMPLIFIER 


For details write to 


VERDIK SALES 


8 RUPERT COURT, WARDOUR ST. 
LONDON, W.1 GERrard 8266 


FACTORY TO YOU 
GUARANTEED |2 MONTHS 
15/- per inch: 

17 inch £12.15.0. 14 inch £10.10.0. 
12 inch £9. 
Re-processed & Guaranteed 3 Mths: 
12 inch £5.10.0._ 14inch £4.10.0. 
15 inch and 17 inch £7. 


CARRIAGE AND INSURANCE 15/-, 
Waitinz List for 12 inch C.R.T.’s. 


C.W.O. to: 
TELE-ACCESSORIES (MFG.) CO. 
Dept.j11, 164 Town Street, RODLEY, Leeds 


RADIO & 
TELEVISION COMPONENTS 
We operate a prompt and efficient 

MAIL RDER service. 
3d. stamp (only) for cata.ogue. 


James H. Martin & Co. Finsthwaite, 
Newby-Bridge, Ulverston, Lancashire. 


SIFAM ELECTRICAL INSTRUMENT co. LTD. 


LEIGH COURT = TORQUAY = Telephone 4547/8 


‘ALL your TV Components from one Source 


B 
BONA FIDE TRADE ONLY 
Non-Trade Clients — see your dealer NOW! 


Replacements 


138 LEWISHAM WAY, NEW CROSS, S.E.14 | 


TiDeway 6666 Grams: Flibak, London, S.E.14 


We havs in stock for IMMEDIATE DELIVERY 
at RIDICULOUSLY LOW PRICES, complete 


TRANSMITTING-RECEIVING 
EQUIPMENT FROM AMERICAN SURPLUS 
origin used in ali Armies, Navies, Air Forces as 

well as Police and Commercial Airlines. 
Have vou any specia’ requirements? Please write to us 
ASSOCIATED INDUSTRIES INC., European 
Branch, i * . UARE EUGENE PLASKY 

ELS, BELGIU 


GALPINS- 


As annovncei in Nov2mber we have taken over the 
Trans ormer Sect:o. of this business. For years 
we have wound all Galpin trans‘ormers and cao 
promise you th? same efficiency and quality as in 


JEFFERY TRANSFORMER CO. 


199 Edward Street, New Cross, London, S.E.14 


BARGAINS sy post 


YAGI AERIALS. 130 Mc's. 6-clement with 


folded dipoles, non-collapsible, motorised 
rotary gear consisting of single phase, 
geared 230V a.c. motor and large Selsyn 


motor driving pillar, calibrated in degrees. 
Easily adapted to 144 Me/s., £25. Buyers 
collect. Few only. 

OVING COIL METERS. 6in. 
ironclad S;Bd. type 0-150V 25/-, 0-200V 


30/-. 0-250V 45/-. Ammeters, 0-50 amps., 
35/-. 2hin. flush panel milli-ammeters, 
0-1 mA., 21/- 

ROTARY CONVERTERS. 

D.C./A.C., 24V, d.c. input at 11 amps., 


50-110-230 volts, 200 watts output through 
transformer. New surplus, tested and guaran- 
teed, £8/10/-, carr. 10/-. 

A.C. MOTORS. Crompton }-h.p. 230V, 

7 . 1,440 r.p.m., foot mounting, 
£4/10-, carr. 5/-. 1/10 h.p. 110/230V 
a.c., 2,850 r.p.m., 49/-, carr. 3/6. 

“gs” METERS. New 2}in.-square flush 
panel, suite — for AR88 or other receivers, 
39/6, post 1/¢ 

PARALEX ADJUSTABLE HOLE CUT- 


TERS. Capacity: 1-4in., 32/6; 14-6}in., 
35 /-; 2-10}in., 95 -; 2-124in., 105 -. Morse 
taper shank, brand new. Write for special 
leaflet. 


SYNCHRONOUS MOTOR UNITS 20) 
250V, a.c., 50 c/s, totally enclosed; driving 
spindle fin. long, jin. dia., geared to 1 r.p.m. 
clockwise rotation, 40/-, post 1/9. Brand 
new and guaranteed. Ratchet counters 
5-digit, with spring return, 2-hole mounting 


new, 12.6, post 8d. 

MOTOR PUMPS. Stuart Turner 12V, 
d.c. Model No. 10; capacity 100 g.p.h. 
New £4/10/-, post 5/-. Ideal for caravans 


or motor boats. 

THE LESDIX CRYSTAL SET. Suitable 
for use with tape recorder, 25/-, post 1/6. 
With headphones, 35/-, post 2/6. 


Leslie Dixon & Co. 


Dept. A, 214 Queenstown Road, London, 8.W.8. 
Telephone; MACaulay 2159 


‘TANNOY’ 


SOUND EQUIPMENT 


Tells you what’s going on clearly 


WEST NORWOOD :: S.£.27 
GiPsy Hill 1131 (7 lines) 


Telephone: 


THE TAPE RECORDER SrEciALisTs 


STOCKISTS OF EVERY WELL- 
KNOWN MAKE INCLUDING 


FERROGRAPH ° SIMON: VORTEXION 


TAPES, HP, & 
pecas.e htt SHERBOURNE 2227 


50, TOPSFIELD PARADE 
CROUCH END, LONDON, N8 


| Tape Amplifiers for Wearite, Collaro 
and all other Decks, ‘“‘Miteeamp’’ 24 
watts I8gns. 6 watts U/L. “‘Lodestar”’ 
25gns. Transistor tone control pre- 
amps, etc., Mixer units, etc. Write, 
HARDING ELECTRONICS 


120a Mora Road, Cricklewood, London, N.W.2 


ee TID evny 4458 mOUniview 1907 | Phone: CLA VT 
LOCKWOOD ‘NEUCLEX CO. LTD. | BRASS, COPPER, DURAL, 
for your Prototype Units. Designed ALUMINIUM, BRONZE 


ENCLOSURES 
Used by every Broadcasting & 
Television Authority in the 
Bricishisles, and Eire, 
for High Quality Monitoring 
LOCKWOOD & CO. (Woodworkers) LTD., 
LOWLANDS ROAD, HARROW, MIDDX. 


and manufactured to specification. 
INFRA RED DEVICES and 
TRANSISTORISATION our 
speciality. 


44 Oak Eni Way, Gerrards Cross, Bucks 
Tel. 3296 


ROD, BAR, SHEFT. TURE STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Small. List on iin. 
H. ROLLET & Co. Ltd. 
€ Chesham Place, S.W.1. SLOane 3463 


ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS. 


Ju 


NE, 1958 § June, 1958 WIRELESS WorLD . 159 


Special opportunities for engineers having application 


°25 experience in the industrial electronic control equipment 
a reer 0 or unl ies field, for customer liaison activities. Applications wel- 
comed from engineers having specialised experience in 
one field, e.g., resistance welding or machine tool control. 
in industrial 
| electronic control 
| 


nent with 

| ase, | Acareer with a difference awaits you with Britain's 

, eerees. | jeading manufacturers of industrial electronic 

8. Gin. | equipment. Be in the forefront of the drive to 
supply industry with the automatic control equip- 


ment for the needs of today — and tomorrow! 


— 


50 amps., 
immeters, 


1 amps., 
t through 


1d guaran- @ APPLICATION ENGINEERS 


.p. 230V, / ae @ SALES ENGINEERS 

mounting, Positions 

110/230\ @ TECHNICAL WRITERS 

are flush at both senior and @ DESIGN ENGINEERS 
receivers, 

E cUT- junior levels @ DEVELOPMENT ENGINEERS 
1}-6}in., i 

=. Morse are available for : © SERVICE ENGHEERS 

or special | @ TEST ENGINEERS 

gy 200 @ DRAUGHTSMEN 

; arriving 

o1fr.p.m. 

. Brand Apply to Reference FDA at the address below 
-ounters 

mounting 

— Equipment currently produced and under continuing 


' 
00 g.p.h. development includes; control equipment for electrical 
caravans | machines of all types, specialised drives, regulators, 


Suitable | machine tool controls, servo amplifiers and systems, 
post 16. | process control equipment, photo-electric equipment, 
Cc resistance welding controls, computer power supplies, 

oO. protective and supervisory equipment and a wide 


iiecagiaoee range of specialised equipment to meet specific 
industrial requirements. 


rly 


es) 


—_— 


Collaro 


RAL, 
ZE 

ies 
ication, wes ae RUGELEY, STAFFORDSHIRE, ENGLAND 


Manufacturers of Britain’s widest range of industrial electronic equipment 


- 3463 
\M A Member of the Lancashire Dynamo Group 
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LONG-WAVE | 
| MARCONI] INSTRUMENTS LTD., 


A BBC AND | TECHNICAL PERSONNEL REQUIRED, 


niin 2 SENIOR & JUNIOR ELECTRICAL DESIGN ENGINEERS 
. . MEDIUM-WAVE | SENIOR & JUNIOR MECHANICAL DESIGN ENGINEERS 


e . 
38. To undertake the design o est Equipment 
trainin DUTIES. To undertake the design of Test Equi 
p K 0 ~ A G ATI 0 N covering practically the whole electronic field. 
ar, Telecommunication, Guided Weapons 
and Nucleonics. Considerable personal respon- 
manual sibility and freedom is given and there are no set 


rules regarding the number of people engaged on a 
project, the allocation of project leaders, etc. 


QUALIFICATIONS: The ability to design equipment and 
aggressively progress a project through to the stage 


by H. E. Farrow, crap...c.c. 


This booklet is based on a series of lectures given by the | where a model is made and the information is 
author at the BBC Engineering Training Department to aeons pod 6 he ee, heen Ba 
students specialising in the operation and maintenance of experience in measuring, techniques, while Junior 
wane : . . : engineers are often Graduate Members of one of 
transmutting stations. The sia features of een the Professional Institutions, or have similar quali- 
at low and medium frequencies, 30-3,000 kc/s, and in Semione, but this phy no tng Rance png The 
: ; : ability to progress the project through to a satis- 
particular the broadcasting bands 150-285 kc/s and factory conclusion is the prime requirement. 
525-1,605 kc/s are explained. There are sections on Due to expanding activities, men with drive and 
3 . initiative can be sure of progressive advancement. 
aerials, ground and sky-waves, attenuation due to earth 
losses, recovery effects, mixed path propagation, synchro- Comprehensive pension and assurance schemes are in operation, 


‘ A ; i o and Canteen and Social Club facilities are provided. 
nised group working, ionospheric reflection, fading, long- 


range interference and 1 »w-power installations. 


Call any day including Saturday mornings at 


MARCONI INSTRUMENTS LTD., 
LONGACRES, HATFIELD ROAD, 
ST. ALBANS, HERTS. 


4s6d net py post 4s 104 Published for “ Wireless World” 

yp by Iliffe & Sons Ltd or write giving full details to Dept. C.P.S. Marconi House, 

fi leadinz y an i * 336/7 Strand, W.C.2. quoting Ref. WW 2970U. 

rom ieading 

aaheiiiae Dorset House, 
Stamford Street, London, S.E.1 
Det SENIOR ENGINEER 
We have another announcement to veers — | ELECTRICAL ENGINEERS 
will be of interest not only to our customers who » 7 P NM appo. 1s to De made toa yro 
sutomatically come to us for all their MAGSLIP, | | A Senior Engineer/Mathematician is Research Team of a qualified Electrical 
SELSYN and GENERAL SERVO requirements, but also || required at the Feltham laboratories of Engineer with experience in the design 
to professional and amateur electrical engineers in | 3 = and development of small or miniature 
industry, education and their own private worksh« “ | the Company to lead a section of some Gactieummanniie components such as 
2 Ca Oo » 4 } 7 a 

SUPPLIES” a a aie "ato MOTOR | 12-15 people engaged on the design of synchronous motors, torque motors, and 
ALTERNATOR UNIT, Cat. L173 gives a regulated | experiments and analysis of their results. signal generators. Experience in the 
output of 80 v. 2,000 c.p.s., 650 w., with an input of The field involved is that of ; lied design of electronic test equipment 
80 v.16 A. D.C. The price? Only 170/-! (carr. 20/-) J} . Ms. * tat © ie acer ‘ ng dees. 
Alternatively we can supply bgt on ALTER- | radio, but ability and experience in the ee ee using the most 
NAT separately Cat. L174 at 7/G (carr. 20/-) ‘ . ; J L q 
For ro engineer requiring medium power at 400 c.p.s assessment field are more important than modern materials and techniques in the 
we have the MOTOR ALTERNATOR SET, Cat. L175 a knowledge of electronics. An honours design and development of precision 
giving two 400 c.p.s. outputs, a, 280 ¥ 1,890 w.: b, : ‘Gnati electromechanical devices, and their 
Sia er 1-468 @. for an lnont of 236 © degree is a necessary qualification. 


application to miniature gyroscopes and 


50 t 990 
(C.P.). We have also E.D.C. MOTOR ALTERNATORS similar instruments. 


Please apply with full details to the 


ni 400 bitline ».C. conservatively : 2 
er a ak ar REO (ote. 21-1. (Poe tons, for Personnel Department, E.M.I. Elec- Please write, to iis Pensannl Manes 
instance, wishing to improve the efficiency of ae tronics Limited Engineering Develop- ger (Ref. 6 
SMOOTHING UNITS, Cat. Liv6, ‘which gives, two ment Division, Hayes, Middx. Please ELLIOTT BROTHERS (LONDON) 


doubly choke-capacity smoothed outputs each of [| quote reference number EL/B.15. 
12 v.3 A. Simple modification will provide outputs of 
24 v. 3 A. or even 12 v. 12 A with single stage smooth- 
ing. This attractive rack mounting unit is priced at 


T 
Boreham Wood, Herts. 


37/6 (carr. 7/6). Of general interest are the following | # 
items: INTEGRATING HOUR METERS, Cat. Li72 Cie cri . ——— 
for 200/250: v. 50 c.p.s. operation reading up to 


10,000 hours, accuracy 1 minute 48in. dia., price 


Bos0 v. Ac Me ut toute 220 a ox Pi ere | A. » A ROE &3 CO. LIMITED 


4 A. AC. wit T. voltmeter and ammeter at 70/- 


‘ari, VARIABLE SPEED MOTORS. Speed WEAPONS RESEARCH DIVISION 
INDICATOR UNIT APWOO22A "wun ‘I-VcRO7, (Guided Missiles) 
3—VR91, 2—VR54, 1—CV1285, 1—VT61, Perspex 


shield, focus aud brilliance controls, 8 pots, ideal for WOODFORD, CHESHIRE 


conversion to oscilloscope or built-in Cc R.T. display je . oe eee 
ofter we have PYE 45 Moje LF. STRIPS, complete with rFRIALS DEPARTMENT 


all valves at 12/6 (P.P. 3/6). A really useful BLOCK 


CAPACITOR, 10uF 450 v. wkg is priced at 7/- require three 

(P.P. 1/3) and we have many other values in stock. 

These offers should convince you that it would he E] E RONIC CHNICI N 

worth your while to send fur our GENERAL LIST C I I E 

(8.A.E. please), containing many other cqually attrac- (ee uy se en : a wate 

tive itemns. In the aparered we remain apalieaen resin ws nenseo greens: ee pt hen _ _ 
Yours faithfully Quatiticatiops: H.N.C. or equivalent, and some relevant experience. 

SERVO & ELECTRONIC SALES LTD. Applications to Personnel Manager, 

1 Hopton Parade. Streatham High Road, London, $.W.16 | | A. V. ROE & CO. LIMITED 

STReatham 6165. C ad Midd: M h ’ 
Terms: C.W.O Nett Monthly for Approved Accounts, | | reengate, idd.eton, anchester 


quoting reference WRD/BSB/R.130/W. 
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TELEVISION INSTRUMENTATION ELECTRONIC ENGINEERS 
DEVELOPMENT ENGINEERS 
), DUTIES: To undertake the design and development of We are seeking electronic engineers to parti- 
FERS test equipment for television, including work cipate in original research and development work 
\ Ce — a. camera —. | as members of a highly qualified team working 
Onsiderabie persona responsibility an | ° . ry 
EERS freedom is given, and there are no set rules | on an extremely interesting range | of projects. 
regarding the number of people engaged on a The essential qualification is an ability to under- 
project, the allocation of project leaders, etc. take high-grade and original circuit design, 
“or a i a | making full use of the latest known techniques 
eapons QUALIFICATIONS: The ability to design and develop | in connection with both valves and transistors. 
espon- equipment and aggressively progress a oer ; 
no set project through to the stage where a model is | The positions offered are permanent with a 
dona made and the information is available for a good commencing salary and excellent prospects 
production drawing office. Candidates of advancement. Attractive pension and life 
aa should preferably be of degree standard, or | assurance cover under a contributory scheme 
e stage Corporate Members of one of the Professional after a period of probationary service. 
tion is Institutions, but consideration will be given to raga i 
Senior others who have considerable practical ex- The Company is situated in pleasant country 
ractical | perience in the field. The ability to progress surroundings between Esher and Cobham in 
Lange the project through to a satisfactory conclusion | Surrey, and is well served by train, *bus and Green 
quali- pd De oe ee Se see Line coaches. Working conditions are ideal with 
PR. a sure of progressive advancement. | fully _equipped laboratories and all the usual 
ecceecoe amenities of an established and progressive 
re and Comprehensive pension and assurance schemes are in Company—good canteen, medical _ services, 
ent. operation and Canteen and. Social Club facilities are recreation and social club with sports facilities 
athens provided. within the premises. 
| } The Chief Engineer would be glad to see you 
Call any day including Saturday mornings at:— fi 1 : : 
rat chat in strictest confidence. 
MARCONI INSTRUMENTS LTD., — 
LONGACRES, HATFIELD ROAD, Write or telephone for an appointment to: 
ST. ALBANS, HERTS. COTTAGE LABORATORIES LTD., 
— or write giving full details to Dept. C.P.S., Marconi PORTSMOUTH RD., COBHAM, SURREY 
, | House, 336/7, Strand, W.C.2. quoting Ref. W.W. 2970V. Telephone: Cobham 3191 
) 


ERS | TELEVISION RESEARCH 


| 
| 
ma a AND | VICKERS GROUP 
design | DEVELOPMENT | 
niature 
=e \ Slee aoa oakoe RESEARCH ESTABLISHMENT 
in the | perienced Television Engineer | 
— is now required to join an | DESIGN ENGINEERS 
€ most expert team of Engineers en- 
Ba Ao gaged in one of the most Applications are invited for posts in the central research estab- 
| their advanced technical develop- lishment of the Vickers Group by Design Engineers. Experience in 
wacleeaa | ment programmes in the in- ELECTRONIC, ELECTRICAL, HYDRAULIC 
Mana- dustry. This includes colour SMALL MECHANISM, and 
DON) research; wide angle scanning; a 
combined T.V./F.M. Radio MACHINE TOOL ENGINEERIN 


Receivers; advanced is a valuable asset in the order as stated. 


realistic) projects. 


(but 


The Duties of the occupants of the posts are the design and super- 
vision of the construction of both experimental and prototype equip- 
ment in conjunction with the Scientists of both the Research and 
Development Divisions. It is desirable that the Design Engineers take 
part in the experimental work in the laboratories. 


The Minimum Qualifications desirable are Corporate Membership 
of a Professional Institution. 


The well-equipped Labor- 
atories of the Company are 
situated in a convenient West 
London district, and a high 
commencing salary will be 
offered to the right man. The 
position is permanent and 
pensionable, and offers con- 
siderable scope for advance- 
| ment. 
Please write (in strict con- 
| fidence), giving full particulars 
of experience, qualifications, | 
present salary level, to Box | 
No. 5156, c/o ‘* Wireless | 
World.” 


The Experience necessary varies with seniority. Successful appli- 
cants must have complete familiarity with drawing office and workshop 
practice and be able to work in close liaison with scientists. 


Salaries are commensurate with Experience and Qualifications. 
I 


NS 


Applications should be made in the first place to : 
VICKERS GROUP RESEARCH ESTABLISHMENT 
BROOKLANDS ROAD 
WEYBRIDGE, SURREY 


PBB BB BDO 


WIRELESS WORLD 


ALA 


The English Electric Valve Company Limited, Chelmsford 


require development engineers in departments concerned with television camera tubes and 


microwave valves. 


Salary up to £1,100 per annum according to experience. 


Experience in the development and 


production of similar valves with an Honours Degree or equivalent qualifications essential. 


Full details of previous experience, etc., to Dept. C.P.S., 336/7 Strand, W.C.2, quoting Ref. 
M. 


WW 1506) 


SENIOR & JUNIOR 
ELECTRONIC & INSTRUMENT 
ENGINEERS 


required by expanding Division of 
ELLIOTT BROS. (LONDON) LTD. 
These posts involve responsibility 
for design of a wide variety of in- 
struments and process contro! systems 
using analogue and digital techniques. 
They offer rewarding and progressive 
salaries and valuable experience 
in the field of industrial electronics. 
Pension Scheme. Please write fully 


to: 
Personne) Officer, Century Works, 


Conington Road, Lewisham, §.E.13. 


POPC rrr 


VACANCIES FOR CRAFTSMEN IN 
GOVERNMENT SERVICE AT 
CHELTENHAM 


——— in the maintenance of— 
. Radio a Receivers 


2. Teleprinter, Comber machines and 
associated telegraph equipment. 
Basic Pay: £9/2/4d. plus merit pay, 
ranging from 10/- to 70/-, assessed at 


interview and based on ability and 
experience. 
Opportunities for permanent and pen- 
sionable posts. 
ditions. 
available. 


Personnel Officer, (3/R.D.C.), 
G.C.H.Q. 


Good working con- 
Single accommodation 
Apply: 


53 Clarence Street, 
Cheltenham. 
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THE AUSTIN MOTOR 


COMPANY LTD. 
LONGBRIDGE, 
BIRMINGHAM, 31 


have immediate vacancies for two 
ELECTRONIC ENGINEERS. 


They should have qualified to 
graduate standard. 

One will be required to take charge 
of a section of the Research Labora- 
tories dealing with the application 
and design of electronic equipment 
as applied to Machine Tool and 
Conveyor Control. 

The other will be engaged in the 
application of Electronics to Mech- 
anical Test Equipment and Internal 
Combustion Engines. Some previous 
knowledge of vibration and acoustic 
measurements would be an asset. 
The above posts are permanent 
with good prospects. Salaries will 
be dependent on qualifications and 
previous experience. 

Applications with full details to:— 

PERSONNEL MANAGER. 


E.M.I. ELECTRONICS 


LTD 
LABORATORY ASSISTANTS 


Laboratory Assistants are required to 
carry out a variety of interesting develop- 
ment work on electronic and allied 
devices. The work would suit young 
ladies with G.C.E. ( or A level) 
qualifications, preferably in scientific 
subjects. Experience is not essential: 
training with opportunities for further 
education, if required, will be given. 

Please apply in the first instance to the 
Personnel Dept. (EL/B63) 

E.M.I. Electronics Ltd., 
. Blyth Road, Hayes, Middx 


TEST ENGINEERS 


required for interesting work in con- 
nection with Radar, Computers, Machine 
Tool Control Units, Camera Channels, 
Microwave Links and similar electronic 
equipment. Applicants must have 
sound theoretical knowledge of elec- 
tronics backed by practical experience 
in H.M. Forces or industry. Staff 
positions and Superannuation Scheme. 
Single accommodation available. Sat- 
urday morning interviews by appoint- 
ment. Apply, giving full details to 


Personnel Department (C.E./21), 
E.M.I. Ltd., Hayes, Middx. 


MIDLAND 
INDEPENDENT TELEVISION 
STUDIO CENTRE 


Applications are invited for:— 
TELEVISION ENGINEERS 


Duties cover operation and 

maintenance of Vision Equipment, 

working on shift basis. 

Apply in writing to:—Alpha Television 
Services (Birmingham) Ltd. Attention of 


. Whittle, Engineer - in - Charge. 
Television Theatre, Aston, Birmingham 6 


——_—_—— 


SIEMENS EDISON SWAN 
RESEARCH LABORATORY 


TRANSISTOR RESEARCH 


A senior post is vacant for a 


PHYSICIST OR 
ENGINEER 


e to take harge 
field of transistor physics in the new 
Siemens Edison Swan Researc ch Laboratory. 
The successful candidate will be required to plan 
research programmes of a short- a 

nature. I 

ment laboratories asso 
jepartments. Housing is 4 


of wide 
in the 


experienc 


research 


nd a long-term 
develop- 
engineering 

if required. 


Please write for further details to: 

Personnel Officer, 
SIEMENS EDISON SWAN 
RESEARCH LABORATORY 
West Road, Templefields, 
Harlow, Essex. 


DEPUTY 
CHIEF ENGINEER 


Required by a well known Company 
engaged in the Electronics and Com- 
munications Industry, situated in the 
North West London area. 
The successful applicant would be 
required to take charge of the H.F. and 
-H.F. Laboratories, including  res- 
ponsibility for the associated Model 
Shops and Development Drawing 
Offices. Extensive administrative 
ability, in addition to recognized tech- 
nical qualifications and experience in 
design and development of Radio 
Communications Equipment, is essen- 
tial and prospective candidates should 
have achieved responsible status in 
their present career and possess attri- 
butes which include initiative, drive and 
leadership. 
Engineers at present in receipt of a 
salary of less than £1,800 per annum 
should not apply. 
The Company operates a Staff Super- 
annuation Scheme. 
Applications, which will be treated in 
strictest confidence, should state date of 
birth, qualifications, appointments held, 
and when available. 
Box 5490, c/o “* Wireless World.” 


CENTRAL ELECTRICITY 
GENERATING BOARD 


INSTRUMENT ENGINEERS 


INSTRUMENT ENGINEERS 
required in the Electronics and 
Instruments Section of the Research 
Laboratories, Leatherhead, Surrey. The 
Section provides an instrument service 
for all departments of the Laboratories 
and duties include the maintenance, 
calibration and 
variety of physical, 
electrical instruments. 
Candidates should have the Higher 
National Certificate and experience in 
electronic or nucileonic 
will be an advantage. 

§ 


Salaries within scales £820-£995 p.a. 
or £550—-£725 p.a. 


Applications stating age, tnpeeer proce 
experience, present position and salary 
should be forwarded to S. S. Scott, 
Chief Personnel Officer, 24/30 Holborn, 
London, E.C.1 by 30th June.  En- 
velopes should be marked “ Confi- 
quoting Ref. W.W./115. 
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dential ” 
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COMMUNICATIONS _| 


BRITISH SAROZAL LIMITED 


CONTRACTORS TO COMMONWEALTH * COLONIAL AND FOREIGN GOVERNMENTS 


1/3 MARYLEBONE PASSAGE 
W.1 


CABLES: SAROZAL, LONDON 


| SAROZAL HOUSE 
MARGARET STREET 


TELEPHONE : LANGHAM 9351 (3 LINES). 


LONDON 


BROADCAST 


WIRELESS WORLD 


A NEW 5 Kilowatt 
H. F. Transmitting 


Station 


COMMUNICATIONS 
Model AVT-22-C 


A low priced, highest quality ground station 
radio transmitter (telephone, CW & MCW) 
designed particularly for point-to-point, aviation, 
police and other communication services. Multi- 
channel installations. 

Already in operation in all climates and latitudes, 
the AVT-22-C Models now serve as a vital link 
in aeronautical radio-telephone communications 
between Helsinki, Stavanger, Kemi, Oslo and 
Copenhagen. 


BROADCAST 
Model AVT-22-D 


A low priced, high fidelity broadcast trans- 
mitter designed to meet most modern broadcast 
requirements . . . and meeting them! Overall 
frequency response of + 2db between 30 c/s and 
15 Kc/s with distortion below 4% (including 
studio equipment). 

Write for details of these and also smaller Com- 
munications and Broadcast Transmitters to our 
ENGINEERING DIVISION. 


AGENCIES CAN STILL BE OFFERED IN SOME COUNTRIES 


A.I.D. APPROVED A.R.B. APPROVED 


THE SIGN OF QUALITY 


LEO COMPUTERS LTD. 
TRAINING TO BE COMPUTER ENGINEERS 


Young men with G.C.E. ‘ A’ level in Physics and Mathe- 
matics (or equivalent) are offered training to become 
Electronic Computer Engineers in a young and rapidly 
expanding organization. This is an excellent oppor- 
tunity for any one who has completed National Service 
(or will do so during 1958) to train from scratch to reach 
positions of responsibility in rapidly expanding field. 
Applicants should write, giving personal and educational 
details, and an outline of any experience to:— 
Personnel. Officer, LEO Computers 

Minerva Road, Park Royal, London, 


Limited, 
N.W.10. 


f we 


MARCONI INSTRUMENTS LTD. 


This Company has immediate vacancies at St. 
Albans in its Technical Literature (Telecommunica- 
tions) Section; applicants should have electrical 
engineering qualifications and/or experience in the 
E or development of electronic equipment; 


the duties are varied and interesting and the posts 
provide permanent and pensionable positions in a 
well-established Company. 


Apply to Dept. C.P.S., 336/7, Strand, W.C.2. 
quoting Ref. WW 2970W. 


SS 


aa 


- 


COMPUTER ENGINEER 
(Age 20—25). 


Required by English Electric to work on a large 
high-speed electronic computer installation in 
Central London. Experience on Computers is not 
essential—specialised training will be given—but 
candidates should be able to appreciate and under- 
stand the overall function of complex electronic 
equipment. The work is stimulating and requires 
clear and logical thought; a knowledge of electronics 
to about H.N.C. standard would be necessary. 


Please write to Dept. C.P.S., 336/7, Strand, London, 
W.C.2, quoting Ref. WW 506B. 


NORTHERN POLYTECHNIC 


SESSION 1958/59 


ADVANCED COURSES IN:— 
ELECTRONICS AND MICROWAVE PHYSICS 
ELECTRICAL DISCHARGES IN GASES 
SOLID STATE PHYSICS 


Students with a suitable degree in Physics, following one of 
these courses, accompanied by practical work, can proceed to 
the M.Sc. degree of the University of London. 


The lectures are not confined to such students, but are open 
to any student working in appropriate fields. 


Enquiries should be addressed to the 


Head of the Department of Physics, 
Northern Polytechnic, Holloway, London, N.7. 


BRB PBB Ow errno 
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Z & I AERO SERVICES LTD. 


14, South Wharf Road, London, W.2 


A. R. B. Approved Stockists. 


For Fully guaranteed Test and Communications Equipment 


Tel.: AMBassador 0151/2 


FREQUENCY METERS 

BC-221, range 125 kce/s to 20 me/s. 
TS-174, range 20 to 280 mc/s. 
TS-175, range 80 to 1,000 mc/s. 

LR-I, range 160 ke/s to 30 me/s; 

accuracy with interpolating scale. 

Prices on application. 


Substandard 


KLYSTRONS, type 417A 

Ers 1,000 v.; E. 50 v.; Prs 50 w., wavelength 
Pacususteancdatackeeaisatueeatancaas 42 0 0 
MAGNETRONS, type 5/30 

Ey» 2,500 v., H 1,500 gauss, P 400 w., 
375 me/s; liquid cooling .............++ 


LIGHTHOUSE TRIODE GL-446A é1 


MAGNETRONS, 3cm. Band, 
Price on application. 


frequency 
2 0-0 
00 
type SJSIA. 


INSULATION TESTERS 
Record ‘** Minor’’ 500 v. Insulation Tester, 
complete with leather <ase......... £10 0 0 
Evershed Series | Megger insulation Tester, 
500 volts, 40 megohms _............ £25 0 
Evershed Series | Megger Insulation Tester, 
1,000 volts, 100 megohms, from... £27 10 0 
Evershed Series | Megger Insulation Tester, 
1,000 volts, 100 megohms, complete with 
Decade Box, all brand new ......... £60 0 0 
Evershed Series 2, 500 volt Megger Insulation 
Tester in leather carrying case... £25 0 0 
Evershed Series 3 Megger Insulation Testers, 


500 volt (Wee Meggers) ............ £12 10 0 
Evershed Bridge Megger, 500 v....... £45 0 0 
Evershed Bridge Megger, 1,000 v. £50 0 0O 
Leather cases for Evershed ‘‘Wee’’ Meg- 

MODUS - dgdocriuvciacekesannbestuncnaiuaseors is 0 


All above are fully guaranteed for six months. 


MARCONI TYPE TF-329F ‘‘Q” METER 
Frequency range 50 kc/s to 50 me/s, — 

range 10 to 500. Average accuracy - 5%, +5. 
PRICE £75 0 0 


DROP 
TESTERS 

“(Ex A.M. 
Ref. 5G/549) 


For testing Motor and Generator Armatures, 


max. dia. of commutator approx. 4in.; max. 
overall dia. 7in.; max. length approx. I5in. 
PRICE £5/10/-. Packing and carriage 15/-. 


2.5 kVA WELDING TRANSFORMERS 
for 230 v. mains. Two output sockets 
25 amp and 50 amp at 50 v. Output voltage 
adjustable by means of “' off-load’ tap- 
pings. Permissible momentary overload 
up to 100 w. Waterproof inzut and output 
sockets. 
PRICE, brand new .............0006 £15 0 0 
Carriage 


BEAT FREQUENCY OSCILLATORS 
B.S.R. type LO-50, range 0-16,000 c/s, two- 
dial differential tuning, output approx 0.5 watts, 
REINS |. :ccanecbecausecicecoyens 425 0 0 
MARCONI type TF-1I95L, range 0 to 40,000 c/s, 
output 2 watts max. undistorted, mains op- 


SED. ~ ssapecadncckennandbetavaanaesianaces £65 0 0 
MOVING IRON GRADE ! PORTABLE 
METERS 
8in. Mirror Scale, 160 v. A.C./D.C.... £5 0 © 


Sin. Mirror Scale, dual range, 150 and 


300 v. A.C./D.C 519 6 


RECORDING AMMETERS AND 
VOLTMETERS 
EVERSHED DUAL PEN RECORDING 
VOLTMETER 
Range 160-240 v. A.C., suppressed zero. 

Chart 6in. wide continuous. 
Chart Drive: spring clock. 
Chart Speed: lin. per hour. 
PRUUAE: - cisaxvinvnssizccsocennesbesnioasy £75 0 0 


EVERSHED DUAL PEN RECORDING 
MILLIAMMETER 
Range 0 to 5 milliamps D.C. 
Chart 6in. wide continuous. 
Chart Drive: electric clock 250 v. A.C. 
Chart Speed: tin. per minute. 

WUE: Avesssasananneosepeibasssennanabe £75 0 0 
ELLIOTT SINGLE PEN RECORDING 
MILLIAMMETER 

Range | mA D.C. 

Chart 3#in. wide continuous. 

Chart Drive: electric clock 250 v. A.C. 

Chart Speed: 1I2in. per minute. 

EEE: -Rabcnehsdeaecconesinesmnanennnees £50 0 0 
All the above Recorders are of Switchboard 
mounting pattern. 


ELLIOTT SINGLE PEN PORTABLE 
RECORDING MILLIAMMETER 

1 mA FSD. Built-in full-wave rectifier for use 
on A.C measurements. Separate terminals 
for A.C. and D.C. measurements. 

Chart 3%in. wide continuous. 

Chart Drive: spring clock. 

Chart Speed: lin. per hour. 

PRICE 


EVERSHED 12-PEN TIME RECORDERS 
Portable 12-channel time recorders for 
simultaneous recording of 12 events, or 
Il events and time marks. Chart speed 
2in. per second. Chart Drive 24V D.C. 
motor through a clockwork contactor. 

PRICE, Brand Mew  ..ccccccscccses £30 0 0 


BELOW ARE ONLY FEW OF THE ITEMS WHICH ARE AVAILABLE IN OUR RETAIL 
BRANCH AT 85, Tottenham Court Road, London, W.|! 


Please address all correspondence, mail orders, etc., 


to our Head Office. 
and Postage. 


Telephone: LANgham 8403 


When sending remittances, please add 2/- in £ for packing 


MARCONI ABSORPTION WAVE- 
METERS. Type TF-643, range 20 to 300 mce/s, 
accuracy | to2°%. PRICE, Brand Newé5 10 0 


ARR-3 FREQUENCY MODULATION 


RECEIVERS 
60 mc/s band. Two RF, two IF, two AF 
stages; Auto Frequency Control. Easily 


converted to B.B.C. VHF Band. Complete 
with circuit diagram, conversion instruc- 
tions and full conversion kit. 

WUNGGEE scajnikepsucantousnecssedarsecascs £5 10 0 


Demonstration on request. 


FEW ONLY AVAILABLE 
Marconi CR-100 Receivers............ 00 
Marconi CR-150 Receivers, 2 to 60 mc/s, dual 

£50 0 0 


MINING Ss cvacsceneiecabotdanensenisebuse 
Hallicrafter S-27 Receiver, 27.8 to 143 me/s, 
CINE Cis convGkncnthoiilauchenpiaiepannen £32 0 
HEADPHONES 
CER, low impedance —..ccccccccccccscoceses 5/6 
CHIR, high impedance — .........c.cccocsccee 10/- 


DLR, low impedance, balanced armature 7/6 
DHR, high impedance, balanced armature 
HS-30/U U.S. Army Lightweight Head- 
se with miniature earplug earpieces... 12/- 
R.A.F. Headset Assy., with electro-mag- 


DOGS WUETORNOME,  eveciccccrccesccsesecess 32/6 
Ditto with Throat Microphone............ 35/- 
H-62 U.S. Air Force Headsets with 

Boom Microphones: ccsccvcsccccccscsceseces £5 


RECEIVERS R-1155B, with super-slow motion 
rive £8 10 0 


P-104 (R-1392) 
150 me/s. 


VHF wa 


a 
Pic iienesecicentscahinanstins 0 


WESTON MULTI-RANGE METERS, 
model 564-3C, 1,000 ohms/volt. Voltage 
ranges 3-30-300-600 v. D.C. Resistance 
ranges I-10-100-1,000 k-otms. BRAND 
NEW, in leather case, complete with test 
prods 


LOUDSPEAKERS 
8in. P.M. with multi-tap transformers, speech 


coil 3 ohms, in handsome wooden cases. 

RSE eee oe £i 5 0 
TANNOY Loudspeakers _......... i 0 0 

VALVES 
Full assortment of valves in stock. Please 
write for price list. 
METERS 

24in. Rd. plug-in type Plain Scale, centre 

zero, 600-0-600 microamps FSD ...... 12/6 
2tin. M.1.A.C. Voltmeter, 300 v.... 20/- 
34in. Rd. FILM.C., 100-0-100 «uA... 55/- 
34in. Rd. FI.M.C.. 500-0-500 A... 40/- 
34in. Rd. FILM.C., ImA, FSD ....... .. 50/- 
34in. Rd. FILM.1., 15 amps, FSD............ 15/- 
34in. Rd. FILM.C., 120 v. 200 ohms/volt... 15/- 
L-R Meters (cross pointer), containing 

two 100 A movements .................. 12/6 
Bits MR Eas PY ccccerencensssacichseees 20/- 
Sin. Switchboard patt., round, 0-20 v. 

PUN, WAC EE GOMES secscccccccncenecescoccoess 15/- 


POCKET VOLT- 
METER.  3in. scale, 
dual range 5 and 100 v. 
D.C., | mA _ basic 
movement, 1,000 
O.P.V., mirror scale. 
Complete with leather 
case and test prods. 
BRAND NEW ... 25/- 


BRAND NEW MICROSWITCHES 
Leaf and Button types ............ 2/6 and 2/9 each 


PETROL ENGINES, Single Cylinder, 4+ 
stroke, Air Cooled, 2.3 H.P. at 2,500 R.P.M., 
complete with muffer & exhaust pipe £13 10 0 


CRYSTAL MONITORS TYPE 4A, Mains 
operated ; contain built-in power pack with 
VU-39 Rectifier and the following valves: 
VR-66, two VR-91, VR-92, CV5I and CV57. 
IEEE: scindevancddsspavesackconesensiouatinns £2 10 0 
SELF SERVICE COUNTERS WITH 
NUMEROUS SMALL COMPONENTS, 
such as switches, plugs and sockets, condensers, 
resistors, etc. 


EDDYSTONE MAINS POWER PACKS: 


200/250 v. A.C.: 
Output 175 v. H.T., 6.3 v. L.T. ...... £115 0 
Output 300 v. H.T., 200 mA and I2v. 

ig Ae I snincacassicssaiitaeiane 42 8 6 


WE BUY HIGH QUALITY COMMUNICATION EQUIPMENT, TEST EQUIPMENT, 
AIRCRAFT TRANSMITTER-RECEIVERS, etc. 
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Wireless World Classified Advertisements 


Rate 7/- for 2 lines or .ess and 3/6 for every — | 
one or part thereof, average lines 6 words. Box N 
2 words plus 1/-. (Address replies: Box 0000 c/o «Wireless 
World” Dorset House, Stamford St., London, $.E.1.) Trade 
discount details available on application. Press Day July 
1058 issue, Thursday, May 29th. No responsibility 
accepte | for errors. | 


WARNING 


Readers are warned that Government surplus 
components and valves which may be offered 
for sale through our displayed or classified 
columns carry no manufacturers’ guarantee: 
Many of these items will have been designed 
for special purposes making them unsuitable 
for civilian use, or may have deteriorated as a 
result of the conditions under which they have 
been stored. We cannot undertake to dea! with 
any comp'aints regarding any such items pur- 
chased. 


TEST eet Ts te AND 
SECON 


len Cathode ray poe me e pa Dm 

base (latter easily added); 15 

| Owen, 8a, Barons Court Rd., London, Wig, 
IGNAL generators, oscilloscopes, output 
meters, valve voltmeters, frequency meters, 

multi-range meters in stock; your enquiries are 

invited.—Requirements to R. T. & L. Service, 

254, Grove Green Rd., Loncon. E.11. Ley 4986. 


ay Marconi TF373 impedance bridge 
0; Marconi TF517-F/1 — generator 

erie "e440 output meter £19/10; Weston 785 
multi-range meter £9/10; Fen bg teacher unit, 
echo generator and bearing conversion unit, 
£12/10.—Wallace, 6, Howard Street, cain 


ARES. 


NEW COMPONENTS 
BRAND new list for June that will make 


a 
R 
Re 
ak 


| plied.—A.W.F., 10, Sackville St.. Bradford, 1. 
[0132 


we 


“4 


| CRYSTAL microphone inserts with excep- 
| tionally high output (Cosmocord Mic. §), 
HIRLEY LABORATORIES, Ltd., 3, Prospect guaranteed newly made and boxed, 15/6 post 


NEW RECEIVERS AND AMPLIFIERS 


Piace, Worthing. Sussex Tel. 30536, % Ree ? ee tree.—Radio-Aids, Ltd., 29. Market St., Wat- 
THE TWA/1515 stereoscnic tape recording and , ” | ford, Herts {0170 
replay amplifier. separate meter monitoring on | “seeing” | 
recor’ and playback on both channels, 13watts COMPO oan AND 
0/P each channel. 96ens, FwAs15 tape record. | ss 
ing 9nd reproducing amplifier, 13watts O/P, for | itt] 
Wearite and Colaro decks, 45gns; TW/PA | stars with | OUTHERN RADIO SUPPLY, mh 
recording and replay pre-amplifier, 3Ugns:_ both | | | Played advertisement page 156. 
with valve voltmeter monitoring; type SB/1-15E | PARTRIDGE 
high-fidelity amplifier exceptionally wide tone- COMPONENT Surplus. 1040 only 1000 Uf 
contro! system, 40mv sensitivity, 20gns; with 6Vv Pe se ae ieee or _" ef. 

. ‘ | 350 only uf 6v unts Electrolytics; 
specialized amplifiers for the musical and | 
| | 796 Bulgin On-Off switches; 1/- each. 
| | poe Bulgin Station Selection Switches $438; 1/- 
| 


scientific industries including the Mullard 
watt [0095 | 


400 Acro Pigmy Neon Lamp3;; 


A™ FM radiogram chassis and feeders, model | 2/6 each. 
R | 1500 only 2.5 ame Belling Lee Cartridge Fuses 


A/F834, an 8-valve AM/FM R/G chassis; | 


4 watts output; attractive coloured dial, latest | | 3/16X5g, 2hed. 
type valves; model A/F73, a 7-valve AM/FM | 400 only 1 emp “Belling Lee Cartridge Fuses 
feeder; both models at keen prices: 3d stamp | 3/16 X5xg, lod. eac 


for literature; trade enquiries invited.—Bayly 


| 500 only 6v. Solenoid Coils; 6d. each 
Bros., 46, Pavilion Drive, Leigh-on-Sea. 0 , 


ALL the above surplus components ‘are offered 
as new and da unused stock. To be supplied in 
any quantities cash with “ order.—Apply 61-62, 
Grange Road. Leyton, E.10. (7818 


OW to use ex-Gov. lenses and prisms, 
Nos. 1 and 2 2/6 ea; vertical enlarger plans 
| for 35mm to 2'4sq 3/6 ea; optical condensers 
and Achromatic fens to suit 33/-; lists, s.a.e.— 
H English, Rayleigh Rd., Hutton, vases 


RECEIVERS AND AMPLIFIERS— 
SURPLUS AND SECONDHAND 
Avpiom 60, acoustic cabinet, Williamson, 

Baxendall, F.M. unit, pick-ups, spares; 
£25.—31, Oaks Cross, Stevenage, Herts. [7849 


RO Rx’s and coils in_ stock, also AR88, 
BC348R, CR100, etc.—Requirements please 


126 
& I. Service, 254, Grov ° . 
London, ‘E11. Ley “498 86. aces ae Miss at low prions. fully gperentecs. 


in Resolver No. ( 61), 
| 50c/s, unused each in tin, 35/-, post 
large stocks of these and other types.—P. 
| Crawshay, 94, Pixmore Way. Letchworth, 
Herts. Tel. 1851. [0087 


| ety Catalogue No. 13 containing 
over 450 items of Government surplus and 
model radio control equipment, 2/2, refunded 
on purchase of goods, 2/6 overseas sea mail.— 
Arthur Sallis Radio Control. Ltd., Department 
W.W., 93, North Rd., Brighton. 10193 


4 in sq. moving coil voltmeters basic 

350 u/A, 300 or 250v plain scale 32/6 
P/P 2/-, 100, 10 or 2v mirror scale 35/- P 
2/- Chokes; A 3H 259) 8/- P/P 3/-, 100 mA 
sm 850 4/6 P/P 1/9, 1.5A LT %40 3/6 P/P 

1/6, 5H 80 mA 4/- P/P 1/6. Transformers 410- 
0-410v 100 mA, 330-0-330v_ 75 mA, Sv 3Ax3 
230v in 30/- carr 5/-; Heater 6.3v 3AX6, 
6.3v 1.6AX8, 6.3v 0.3AX6, 12v 3A, 5v 3AX3. 
230v in 22/6 carr. 5/-, Advance CV type, input 
190 to 260v, output constant 230v with capa- 
citor 150W £3/10/0 carr 5/-, 250W £4/12/6 


P4MPHONIC Rack Amplifier, 250 Watt out- 
put with special 9 valve preamplifier input 
3 mikes. H and L impedance input for pick up 
(little used) spare set valves £120.—Mayes, 22, 
Phillpotts Av., Bedford. Tel. 4647 after 7 p.m. 
(7842 

1143A equipment less valves and | 
crystals: receiver 71, USW super- 

het. 9 valve, stages-OSC, doubler. RF, FC, 4- 
IF, AVC, etc., easily converted to 2m; 3/6 ea., | 
post 3/6; transmitter 50. USW, 5 stages, 2/6) 
ea., post 3/6; amplifier 165. 2-stage intercom. 
amplifier and 2-stage P.P. modulator, with 5 
transformers etc.—Annakin, 25, Ashfield | 
Place, Otley, Yorks. [7857 


TV Secelvens AND AMPLIFIERS— 
SURPLUS AND SECONDHAND 


HILIPS ca projection TV, working; £10.— 
Ham. 526 [7855 | 


panies 17in projection televisions available, 
as taken in var exchange, complete. but | 
not guaranteed; £9/15, originally £92-£120 


ra 7/6. 500W £6/10/0 inc ——. 
each.—Tomlins, 127. Brockley Rise, Forest ELLIOTT MC min. rela ‘ 4 / 
i bs y, 2X350!), 0/1 
Hill, S.E.23 [0343 | : - = 15/- P/P a4 ee ae ok. mek. 50k. 
ELEVISIONS needing attention, 9in-JOin. notog-aphs are reproduced by courtesy of | 3W 1/6, SW _2/- 
nearly all makes, 45/- each, carriage paid: Messrs. Dunford & El!iott (Sheffield) Ltd., | NEUCLEX Co., Ltd.. 44, Oak End Way, Ger- 
12in televisions, needing attention, £5/10: 15in: suppliers of the electronic equipment. | Tards Cross. ‘Tel. 3296. (7867 
£9/10; write for list.—Tomlins. 127, Brockley 
Rise, Forest Hill, S.E.23. [0344 | At top is shown an overall view of the NEW GRAMORHONE AHO SOUND 
DYNAMOS. MOTORS, ETC.— | telescope. 
SECOND-HAND | Below 1» a section of the interior of the MNE-VOE diet, recording, mochentengs,_ tor 
6 rotary transformers, ex- -Government, un- | ontrol equipment. 56gns.: also complete t tape’disc or direct chan- 
used, input v utput 50gns.-1 ns. 
475v DC at 90 m.a. Price £3 each, a ae | This Radio Telescope situated at Jodrell Bank Di DEMONSTRAT TONS can be arranged in Lon- 
Box 5357 Preis and the first of its kind, attracted world fame in don. —For full details write to K.T.S., Ltd.. 
RYPTO rotary convertors 460DC to 230AC. , tracking the “ earth satellites.” For work of | ‘“‘ Coplow,” Park Rd.. Braunton. N Devon 


2.5KVA with starter: also several electro | this nature reliability in operation and in the callers en or — 
dynamic 230DC to 230AC smoothed, boxed, | results achieved are of paramount importance. 
Suitable for TV, all O.K., best offers.—G. Hill.| That is why Partridge Transformers were 
Elect. Eng., Tadcaster. Tel. 2253. (7856 | specified and many hundreds employed in the FOR 


DYNAMOS, MOTORS, ETC., WANTED equipment. 
ANTED, aircraft type generators, NTED 
" PARTRIDGE| SALE eet ot 
TRANSFORMERS LTD. ADVERTI 


29 

volts 3000 watts and 24 volts 500 watts, 
required in quantities at keen prices.— 

x No. 4848 {7777 


TEST EQUIPMENT—SURPLUS AND 
DHAND 


SECON | TURN TO 
son fee ee. Co ete, with panci R | 
sted in our workshops. . ete wi \, i % 
Original calibration cards. £35 Fs ear Te Gacsiegian. wate | PAGE No. 173 
—_— (Aeradio), Ltd., Croydon “Alsport Phone. ELMbridge 6737-8 | 
ete 
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SOLDERING NEW GRA OT ueNT SOUND B E 8 


APE recorders, Ferrograph, Vortexion, 


E@ UIPMENT Refectograph. a M.S.S., Truvox, and 


TAPE decks, Wearite, Brenell, Truvox, Dulci TRANSFORMERS: Input 


.& 


30 v. 50 ¢. Outputs 620- 


r Harting, Sonomag Adaptatape (Collaro). 550-375-0-375-550-620 v. 200 mA. and 250 mA. 
B 3 AMPLIFIERS and tuners, Leak, Quad, R.C.A.. | } simultaneously available, +5 v. 3 A. twice. New, 
Dulci, Hrpatron; microphones, Reslo, Acos. |} 24 Ib. nett. £3 ae I'd.’ mainland. SPEAKERS: Sin. 


_, Labor, in case, 25/- ed 18/6 (p.p. 2/6). DRIVES: 

tap | and” accessories; audio service slow-motion, “adiiteatey, 200:1 ratio, sealed 0-100, 

= and recording studio, hire-purchase 5/6, Muirhead, 4in. dial (brass), 7/6. R1155B. Good 

REGO, TRADE MARK fachities a C Ltd 95. Li , condition, fuily valved; tested, with “ N ” drive; hand- 

1 LAMBDA 0., “ . verpoo: book supplied, £7/10/- (rail 10/-). CR100, KIT OF 
PRECISION Rd., Liverpool, 23. Great Crosby 4012. 17749 |] SPARES, inchiding 15 valves, £3. Brand new; power 
SOLDERING ANDBERG ae recorder now a. ee porate al al pipet: etese: \ 

ve y eing demonstrate y appointment a a 9 j . . te 
INSTRUMENT SS | Grimano studios. (See below.) am) COMMAND RECEIVERS, ely By gl OP 
for the FERROGRAPH, Harting and Vortexion tape med. wave (0.52-1.5 me/s), 97/6; used §2/6 (post 
ELECTRONICS ge i po Ry BR 3/6). Conversion tats and cire. , to CAR RADIO, 
i ‘ S ‘ ents ts 
oo he you; easy terms available.—‘‘ Grifhano ”’ 1/6. LF. aaa o igh ty Son 3 pha aS at 
INDUSTRY Studios. (See below.) PAKS 6 v. D.C. to 350 v.80 mA. smoothed, cased 
. RECORDING studio available for personal 3/6). B ’ fallory G629C 12 v. 
22/6 (post 3/6). VIBRATORS, Mallory G629C 12 vy 
@ Comprehensive recordings on disc or tape, dubbing ser- moe <Be wks 
P 4-pin, 7/6. BRAND NEW R.F.26, 20/- (post 3/-); 
range | vice. mobile recording unit for all functions, RF27, good cond., 18/-. DYNAMOTORS (post. 3/6) 
© Robust & Reliable | Cxcaingey “Lic, BAGS Foley St) Londen. Wi. || 12 §.t0 20 v. 05 mA. and 63 v. 25 4. 11160 +. 
. : oot to 250 v. 80 mA., 12/6; 11 v. to sco v. 50 mA. and 
e Peale. Mus. 2771 /6375. (7722 13 v. Spacey filtered, cased, 15/-; ‘* Command ” 
e id heating LASGOW.—Recorders bought, sold, ex- type to 250 v. 60 mA. (sall), 7/6. R155 8.M. 
a Bit sizes 3/32in changed, cameras, etc., exchanged for re- DRIVES “iN type, new, 10/6. TEST METERS. { 
s. | corders or vice versa.—Victor Morris, 406 New, 4x4x2}in. Read 1.5 and 3 v., 60 mA. and 
to 3 8in Argyle St. Glasgow. C.2. 10201 5kQ, 12/6. METERS, contain 2 separate micro-amp 
yements and 2 ne ow. ‘ross-ove Per 
© All voltage ranges RANSISTORISED 10w amplifiers for fixed. |] (1)m  loocs each section’: Ssod. condition Sk 
6/7v to 230/250v aun atte: we a ee RF. UNIT with 2/EF91, 1/EF93, motor tuned (20-35 
© Prices from 196 Laventa Sound Co., Sales Division, 24, Arden COMCROLS. Tree “gl to walt tg aR ra: 
Illustrated is the 25w Rd., Birchfields, Birmingham, 6. (7807 mA Shon, New, Ak es rae a4). inert’ CELLS. | 
3/I6in replaceable bit APE recorders for home and _ industry: 1.5 v. 13. HEADSETS DLR3, pair, 7.6: DLR5 with 
model with safety Brenell, Mk. V, 68gns; Ferrograph recorders | J throat mic., 10.6. CONVERTORS (Rotary) 110 v. | 
shield. from 79gns; Leevers-Rich from £450 according |] D.C. to 50 v. A.C. $3 (rail 7/6). Mic sal aS { 
itish - ‘Gees to specification; Standard and L.P. tapes; high || caTbon, 2/6. EARPIECES, ae 
Britis an roreign | quality mics, ‘‘ Cadenza’”’ Reslo, etc.; speakers, type, 2/6. OPTT CS. Periscope bande. 6; ones : 
Patents. _ Registered | tuners, etc.; tape/disc and complete recording |] 5/6: Telescopes, sighting, 10/-;  Perise: oe { 
designs. Suppliers to | service.—" Eroica”’ Sound Recording Services |} mounted, 6d. BLOCKS, Grelco, 10-way, Q/-, CON- 
H.M. and Foreign | (1949), 31, Peel St.. Eccles, Manshester. Eccles odd lve te Bar emg eg RR 
peat eng 4 Agents | " 1624. Director: Thurlow’ Smith, A. “uae radio interference (AM), 5/6. INDICATORS, Type 196 | 
throughout the world. with one each, 6}in. and 3in. CRTs e 50/- (rail 
s GRAMOPHONE AND SOUND eae 10/-.) BREAST MICS. mothe biensodg with switch, 
Broch No. S.5 
rochure No. 3.5 sent SURPLUS AND SECONDH 5/6. ROD AERIAL HOLDERS for jin. rods, 2/6; 
free on request. gy Ae stereo mad, og vin new a, 10; 12in. coppered rods, Jin. dia., a 
‘ pschorn speaker, walnut; Ham : “3 teas wae 
I turers: LIST AND ENQUIRIES: 8.A.E. please! Terms, C.W.O 
Sole proprietors and manufac ‘s 5264. (7854 Pasiees entte, Tmmnetiath ee 
LIGHT SOLDERING DEVELOPMENTS LTD BBRENELL Mk. IV, deck and pre-amp, shop Callers and Post: W. A. BENSON (W.W.) 
soiled, only £30; Lowther BT4 tuner, £15. 1%6 Rathbone Road, Liverpoo!, 15. SEF 6853 


106 George Street, Croydon, Surrey ment ace under “ New Gramophone equip. ||| Callers: SUPERADIO (W" chapel) LTD. 


116 Whitechape!, Liverpool, 2. OY 1130 
Phone: CROydcn 8589 Grams: Litesold Croydon E™ portable tape, so ot) batiery 
operate as used by C.;: boug ‘or 
research, 100gns, and scarcely used; accept £63 — 1 
—Dr. Morey, Grove, Lincoln. (7832 


C/DC Garrard RC75, as new, £17; AC/DC 
5 valve radiogram chassis, £3; AC/DC 5 


@ AERIAL EQUIPMENT. Poles, Masts, valve 10 watt Hi-Fi emplifier, £5: DR Junior 
Dipples, Yagi, Microwave arrays. Whips, sneer as new, £17.—36, Melthorne Drive, aa 
12in Whips to 90ft. Masts. + ae a [786 


E RECORDING. ETC. : 
@ CABINETS AND RACKS. 36in. to T= to ys Queensway ee Studios ' j 


96in. high, standard 19in. wide 123, Queensway, W.2 4992. Recor- One— | 
@ CONDENSERS 10,000 mfd d ders serviced and for hire (7421 “* | have now been the owner of a Duode for 
up SO. a ENDEZVOUS RECORDS offer comprehen. : ‘ 
50 kV. R sive 78/LP tape to disc recording facilities some months. | have nothing but praise for it. 
' : —Leafiet from 19 Blackfriars St., Man- | have heard most of the good quality loud- ' 
@ FUSES. Cartridge and E.S % amp. to chester, 3. {7402 speakers produced over the last 25 or 30 
600 amps. APE , to 7iise Fogording. —L.P. (30 mins.). — and 1 ono pei = ~_ for — | 
/6; S, /6, -hour service, 5s8.a.e ome use now of nothin etter than a 
@ INSULATORS. > itorene parnre: leaflet.—Marsh, Little Place, Moss Delph Lane. Duode. The balance of high and low fre- 
@ LOUDSPEAKERS 3in. dia. to 50 watt |} Aughton, Ormskirk, Lancs. Aug. 3102. [7782 || quencies is excellent and the transient 
Theatre Systems aD = as ine. 1.2808 Ay response, due no doubt to the eddy current 
@ METERS 2in. to I2in. dia. 120 different || money refunded if not satisfied —A. Marshall, effect on the metal tube on which the coil 
types. 18, Cricklewood Brdwy., N.W.2. Gla. O161, is wound, is unsurpassed. 
@ POWER SUPPLIES. Generators, APE/DISC/TAPE.—If quality and durability || another— 
Rectifiers, Vibrators, Inverters, Dynamotors matter (especially with LPs) consult ome: 
from 2 volts 100 amps. to 36,000 v. $ amp. mi oon oa 4 ctdess full- — seaiiatos seevies, (i053 ““ However much and often | listen to my 
: rates); limited quantity new 1, ape : eae 
@ RECEIVERS. 80 types available from 37/6, 1,200ft standard 25/-, post free; use our mage ee —— 1 
15 ke/s. to 600 mc/s. including portable, D.F., — — for aa ~y 3 — seerans— out just like it is in real life. I suppose Ii shall 
Soun ews, 10, Cliffor . London, W.1. 
Table Rack and Pedestal. 0192 in time lose the thrill and settle down to con- 1 
@ TEST GEAR, American, over 100 different TT tape recorder specialists offer wonderful tentment, but maybe even then the spark \ 
types, Meters, Calibrators, Signal Generators, ye a tape, soft, 12/¢; sim egott 11.) will come out now and then to remind me . 
etc. 22/6, o74in So o/s how good it all is."’ ; 
19/6; 5in SOOft 14/6; each plus 
@ TELEPHONE AND TELEGRAPH send now only — reels — ue bine. recorders 
: a Pe oug or cash, all makes stocked, no interest — 
petty ~ da —- and multi channel terms, free offers, specialised repair service. ot Another - R 
apparatus, filters, switchboards, power sup- || & ©, Kingsley & Co. (F) 132. Tottenham Court The Duode is the only English piece of ; 
plies, perforators, printers. Rd., London, W.1. Euston 6500. (7314 equipment which lives up to, and surpasses, its ‘ 
@ TRANSFORMERS Audio and Power, VALVES WANTED claims. | have never struck a truer claim than X 
200 types from 2 volts to 18,000 volts and AX LL types of valves, British or American. yours, i.e. natural reproduction. It stands 
up to 15 kVA. oe ee “<— receiving; saement cosh up to the hot and humid climate perfectly , 
prices pai wha ave you to offer?—Write and has given many hours’ pleasure to myself ; 
@ TRANSMITTERS, 60 different types or call, Lowe Bros., 9a, Diana Place, Euston and my oends.”* . ‘s ” : 
from UF-I Handle Talkie to G-50, 2,500 watts Rd., N. pei 1. (7848 4 : 
ANTED. EXCHANGE, ETC. : 
FULL LISTS AVAILABLE FFERROGRAPH tape recorders wanted, any || Need we add to these comments from happy l 
Duode owners? Would you like to try a 2 


Send your requirements. All packing and shipping RADIO DEVELOPMENT, 26, Queen St., —: Duode for yourself? Then write to our 
facilities. EAP1 or 1805-P1 tube, wanted — <Siitnnartan: temporary address for full details :— 
[7860 


~ 29, Station Ave iley, Yorks 
P. HARRIS ANTED Garrard 2 a. C512 P 
t t ria spee 
ORGANFORD, DORSET |) >»: amphfier.  “snable spe (7808 DUODE LTD. 


ALVES (new), tape recorders, test equip- 2 
Telephone: LYCHETT MINSTER 212 ment, any quantity.—Stan Willetts, 43, BCM/DUODE, LONDON, W.C.I 
Spon Lane, West Bromwich, Staffs. Tel. (708 | 
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ELECTRONIC COMPONENTS _DIS- 
TRIBUTORS FOR OVER 25 YEARS 


FOUR-SIDED BLANK CHASSIS 


our own works from commercial quality 
aluminium of 16 s.w.g. thickness these 
chass ill carry components of considerable weight 
and normally require no corner strengthening. 
We are now able to supply same day any size of chassis 
in jin steps up to 17in. Depths }”, 3”, 1”, 13°, 14’, 
19°, 2°, 22°, : 23”, 3”, at the following rates: = 
48 sq. in.* a -/176 sq. in. 8/-,304 sq. in. 12/- 
80 sq. in 208 sq. in. 9/-'336 sq. in 13/- 
112 sq. in 10/-| 368 sq. in. 14/- 


l]/-|and pro rata. 

1/3 t 1/6. Pos 

(*Lengt th plas twice depth x width plus twice de pth.) 
STOCK SIZES 


144 sq. in 
Pos 


4"x7 3” 6, 
11/9, 17” x 10° x 3° ‘14. 
tin. flar on two sides (inside or outside) 1/@ extra. 
Soldered corners (new process) 2/- extra 
Panels any size up to 3ft. at of ey ft. (sq. in. x §d.). 
Full particulars on request. 
Close Tolerance Wax-protected Silver Mica 
CAPACITORS 
Values stock (pF) 
5 22 47 75 130 180 270 370 515 635 815 3000 
80 135 200 280 386 533 670 820 3300 
82 140 220 300 400 540 680 1000 3500 
13 28 60 100 145, 225 316 410 556 703 1500 4000 


15 30 65 110 150 230 330 450 560 710 2000 4700 
18 33 68 120 160 245 3 470 600 750 2200 5000 
4 40 70 125 175 500 603 800 2500. 


34 
50 356 


Tol. up to 33pF 1 pr, over 33pF 1 per cent. 
* Qd.; 316-820 pF 10}d.; 1,000:- 
000 5,000 pF 1 
only), Ol mfd. » 12/-. 
*DALY guaranteed pd Ticelmenediy 
Full range from 1/6 ea 
*HIGH STABILITY RESISTORS. “T.S.L." }-watt 


10% tol., 5-y 
range, 120 to 1LOMQ, 
3/- pair 


“SURPLUS STOCKS, various makes:— 


} watt E ius, San oo 2 
} watt waa od. dL 1/6 
1 watt . 1014. 13 1 

*“ ELECTROVOICE ” guaranteed TRANSFORMERS 
AND CHOKES. Individually tested. Fully shrouded. 


Used by leading laboratories. 66 types in stock. 


ear guarantee. Full * 


6d, each. 


* perferred value” 
Pairs matched to 


The COOPER-SMITH 
HIGH FIDELITY AMPLIFIER 
Model BP1L Main beg a tr, £14/17/-. Build-it- 

y I Pre-amp. and Control 

3-. “puile: ‘it - yourself £8/3/-. 

DIRECT FROM MAKER TO USER 
A better 10 watt amplifier at lower cost. Send for 
illustrated booklet giving full constructional 
details of this remarkable outfit, 2/8 post free. 
or hear it in our demonstration room. 
Other Hi-Fi equipment includes Acoustical, 
Leak, Rogers, Lowther, Goodmans, Wharfedale, 
Lorenz, Philips, Connoisseur, Collaro, Garrard, 
Goldring, E.A.R., Jascon, C.Q., Harting. 


RELAYS 600 type 8 6 each. 
2-make, « 
l-make, 
1-break, lejolc M meta B) 1509 coil. 
VISUAL INDICATORS, type 3 (10Q/4) containing two 
micro-amp movements. Brand new, 6/6 each. With 
neon lamps (two) 9/6. 
MANSBRIDGE CAPACITORS. 
eg for crossover units, etc. .5 mF., 4d. each’ 
1 mF., 6d, each; 2 mF., 6d. each; 4 mF., 9d. each, 
LIGHTWEIGHT HEADPHONES: 2.0002, 12/6 pr. 
40000 17/6 pr. 
MINIATURE MAINS ee Pri. 
220-240 v. Secs. 250 v. 40 mA., 6.3 v. 1.5 amp. 
size 2}x1jxljin. 10/6. 
BELLING-LEE 1430 PROTECTIVE 
3. 


3 amp 


200 V. D.C. wkg- 


0-200- 
Stack 


SWITCHES. 


T.C.C. VISCONOL ose a RAY CONDENSERS. 
Ol mfd. 12.5 kv. type CP57VO, 4/6. 
ePEAKER FABRIC. 

per sq. it 


Brown with gold thread. 


Please add approx. cost of postage. 


*Lists available 


H. L. SMITH & CO. LTD 


287/289 EDGWARE ROAD, LONDON W.2 
Telephone Paddington 5891 


WANTED, EXCHANGE, ETC. 

JANTED, Magnetophon German tape re- 
| corder deck or parts, need not be work- | 
ing.—Details to ‘‘ Willow Cottage,’ Ttebing- 

| field, Sussex. Tel. Slinfold 324. (78 
| ANTED, HRO coils, Rxs., ete. A.R.88s, 
| BS348s, S27s. etc.—Details to R. T. & I. 
Service, 254, Grove Green Rd.. London, E.11. 
Ley. 4986. [0163 
| BETTER cash offer for brand new valves, 
| speakers, components, test instruments, 
etc.. that are surplus to your needs.—R. H. S. 
155. Swan Arcade, Bradford, 1. [0190 


books, data, etc.. on American or British 
equipment.—Harri s. 93, 
Gerrard 2504. 
ANTED, BC610 _ MHiallicrafters, £.T.4336 
transmitters, BC312_ receivers, BC221 
frequency meters and spare parts for all above; 
best cash prices.—P.C.A. Radio, Beavor Lane, 


Wardour St., 


| Hammersmith, W.6. [0079 


WE wish to purchase good quality radio sets, 
wireless equipment, test gear, tape re- 
corders, record players, etc., etc., if possible; 
please call at shop with good, otherwise give all 
details with peice i= uired in i Eset letter. 
WALTON’S WIRELESS STORES, 46, 47, 48, 49, 
Stafford St., Waeakaneten "Biaffordshite, 


102 

WANTED, good quality communication RYS 

tape recorders, test Snags domestic 
radios, record pazera, a 


ponents, etc., - 18 ars.—Call, send or 
"phone Ger. 4638, Miller’ é Radio. 38a, Newport 
Court, Leicester Sq., W.C.2. 17074 


Promet cash for the purchase of surplus 
stocks of televisions, tape recorders, radios, 
amplifiers and domestic electrical a pliances 
of every Genetiesien: 


able.—Spears, 14, Watling St., Shudehill, Man- 
emer Blackfriars 1916. Bankers: Midland 
ank, 


REPAIRS AND SERVICE 

AINS transformers rewound, 

formers to any specification. 

MOTOR rewinds and complete overhauls; first- 
class Formmenene: fully_guaranteed. 

F.M. LECTRIC Co., Ltd., Potters ry » 

Warser ry Nottingham. Est. 1917. Tel. ser 5 


new trans- 


U= Jefco coil winder, cheapest machine on 
the market.—Details. 170, London Rd. 
Southend-on-Sea. [0174 
AINS transformers, E.H.T.s, chokes, field 
coils, etc., promptly and ‘efficiently re- 
ae or manufactured to any specification; 12 
onths’ guarantee 


LADBROK E REWiND SERVICE, Ltd., 820a, 
Harrow Rd., London, N.W.10. Tel. Ladbroke 
0914. (0222 

RANSFORMERS to any specification, 


Singles, rewinds, small or large batches; 
quick and efficient service, — prices, 
estimates by return of post, 

MESSRS. Newman & A i. “Grove Crescent, | 
Sovth Woodford, E.18 [0330 

LECTRONICS Engineer, specialist Britist., 

American test equipment, would undertake 
to service electronic test and measuring instru- 
ments on site, London area; write—Box con 


& 
©: 


ENEW to stock your e! speakers a oa 
sizes, pressure units. — coils, 
fields and cone assemblies in cartons.—D. C. 
Boulton, 134, Thornton Rd., Bradiord, I 
Telephone 22838. (0171 
E have in stock 1,000s and 1,000s of ser- 
vice sheets for sale or hire; these are the 
actual ones used by the trade; please send 
s.a.e. with enquiries.—M. Foy. 6, Wykebeck 
Gardens, Leeds, 9 (12 
ARMATURE rewinding service to the trade; 
vacuums, drills, grinders, hood driers, 
dental and washing machine motors; vacuum 
cleaner armatures replaced from stock; 24 
hour service; every job guaranteed; all vacuum 
cleaner parts, bearings, etc. in stock for any 
make; complete overhauls our _ speciality.— 
Regam Electric, Ltd., 39a, Boar Lane, Leedn108 


MISCELLANEOUS 

ABLE: 10% to 20% a a Ly or part 
coils_ cheap fluorescents fr id; cate 
C., 591, Green Lanes, ey . 


logues.—B.D. 

2000: accumulators, 2volt 16a.h., with 
urspillable vent; 2/- each to clear. 

550 Tannoy & Truvox Loud hailers; 10/- 


each to clear. 
bulbs, 1.5, 3.5. 4.3, 6.3 and 


l2v; 8/- rer 1 to clear. 

W. F. L R is. 117, Shepperton Rd.. 
Loridon, N.1. Tel.’ Canonbury 3933 (7847 
> i Post Office type 250 ohms with 2 NO 

nd NC contacts approximately 3,900 
available for quick sale.—Hampson Industries, 
Ltd., West Bromwich. [7844 

ETALWORK, all types cabinets. chassis, 

cks, etc., to your _own_ specification; 

capacity available for I a milling and cap- 
oe work up to lin 

LPOTT’S METAL WORKS. Ltd., Ctiapmes 
a Loughborough 


100,000 off the poet: a a white or printed; 
miniatures 10/-, G.T G.s 14/- per od 
plus 2/- postage; also a me to you 
special eg quotations gladly siven. 

—J,. Boxmakers, 75a, dood eaan bY 
Bradterd, 1 


RGENTLY wanted, manuals or instruction | 


Qimstiong 
AF105 cuHassis 


CUSTOM-BUILT INTO A 
COMPLETE RADIOGRAM 


| For those who want high quality reproduc- 
tion without the ‘‘ do-it-yourself” work 
that is normally involved, we offer the 
audio perfection of the AF105 Amplifier 
(with AM and FM radio) in an acoustically 
designed non-resonant cabinet with a 
choice of good quality speaker and gramo- 
phone units as shown below. 


Army, Navy or Air Force radio and wea KM | 
(7508 


|" Vhe Standard AF105 Radiogram 
The basic equipment comprises the 
| AF105 in the STANDARD cabinet, with 
adjustable reflex chamber. Alternative 
| gramophone units (GOLDRING GLS56 
| Transcription Unit or COLLARO RC457 
Autochanger) and 10in. speakers 
(WHARFEDALE Golden or GOODMAN 
T47) can be fitted to choice. 


08 | PRICE SCHEDULE 


1. With RC457 and T47.... £88 4 6 
2. With RC457 and GOLDEN £94 10 6 
3. With GLS56 and GOLDEN.. £104 0 6 
Addition of Plessey SIX-FOUR Tweeter 
and Cross-over Unit to any of the above 
combinations £4/5/6 extra. 

AF105 £37. Cabinet available separately. 


In zach case the results represent a very close 
approach to genuine high fidelity perform- 
ance and of a much higher standard of 
listening than is possible from ordinary 
commercial radiograms. Hear them for 
yourself at our Holloway Demonstration 
Rooms (open weekdays and Saturdays until 
6 p.m.), or, if you are unable to visit us, take 
advantage of our 7-day free home trial 
arrangements. 


ARMSTRONG 


ALVE cartons—we can supply from = ad | WIRELESS & TELEVISION CO. LTD. 


| WARLTERS ROAD, HOLLOWAY, N.7 


Teleph 


: NOR 3213 


168 


WIRELESS WorLD 


POST OFFICE TYPE 
LINE EQUIPMENT 


FOWER =" RECTIFIERS for Telegraph Systems, 


t 


TELEPR INTE BRS: Perforators, Auto Transmitters. 
Serene aot FILTERS, Telegraph Relays, M¢ 
all manner of teleprinter spares 
LINE. EQUALIZER UNITS: Attenuators, By-Pass 
Filters, Recording Bridges, Distortion Testers, Spark- 
Gap Protectors. 
rei pe and spare parts, including Privacy 
De 
CARRIER TERMINALS and Repeaters, Speech 
Duplex, 1 RB 3 anc 4, Diversity Combining 
Units and all manner of spares, 


Repeating 
and close 


ils Inductance, 
‘Transformers 


FREQUENCY FILTERS, ( 
Retardation and Hybrid 
tolerance capacitors 
LOW POWER RADIO STATIONS 
(Ground Use) 


COLLINS 18Q SERIES, 1} to 12 Mc/s. RF Output 
25 watts. Power Unit eg 12 v., 24 v., 115 v. D.C. 
and 115 v. a1 id 230 v. A.f 

hy Sesser seal SET No. is. 2-8 Me/s. and 235 Me/s., 


all aneilla equipment and RF Amplifier No. 2, 

Mh 2 ess SET No. 31. Manpack Walkie-Talkie, 

WIRELESS nigh bs 62. Lightweight Communica- 

WIRELESS SE SET No, 88. Ms anps ack or Truck Walkie- 
alkie ‘2 char 


ts ae spares available 


AN | GRC SERIES. Se 


LOW POWER RADIO STATIONS 
(Airborne Use) 


SCR-522. 4-channel, 100/156 Me/s., complete with all 

operating an st equipment 

AN ARC-1 20-channel, 100/156 Me/s. 

TR1934, 1935 AND 1936 Series Equipment, Sub- 

Units availabl 

ance COMPASS SCR-269G. ll ancillaries and 
s stocked in large quantities, 

COMPONENTS: spacitors, variable and fixed up to 

2 mfd. at 10,000 volts. Transformers Heavy Duty, 

Rectifier various, Carbon brushes, Magslip Hunters, 

Ball races, Potentiometers, Test Meters. 


R. GILFILLAN & CO. LTD. 
7, High Street, WORTHING, Sussex. 
Tel.: WORTHING 8719 and 30181. 


Cables Codes: 
“GILL WORTHING’ “ BENTLEY'S 2nd” 


TRANSFORMERS 


Built to your specification, up to 
10,000VA. Singly or in quantities. 
Guaranteed two years. Early delivery. 


NOTTINGHAM TRANSFORMER SERVICE 
173 Wollaton Street, Nottm. Te/: 4/992 


| 


build your own 


TAPE RECORDER 


with the 


‘ASPDEN’ 


tape deck kits 
Two models, Sin. or 7in. spools, two speed, 
twin track, ferroxcube heads, finest motor, 
and complete assembly instructions. 
Compact model 582 kit £8 
Standard model 782 kit.. 
Assembled and tested 30/- extra. 

And the 

RECORD/REPLAY AMPLIFIER KIT, 
24 watt, neon indicator, without valves, 


5/18/-. 
POWER PACK KIT for above, less valve, 
£2/18/6. 


Carr. extra. 

Mr. E. D. S., of Nottingham, writes:— 
‘The performance of the deck is equal to that 
of many of the more expensive recorders and 
friends who have recorders of their ownto whom 
| have lent some of my recordings are amazed 
at them.” 
This deck and amplifier is being used in the 
Antarctic by an expedition member. 
Send stamp for full particulars to:— 

W. S. ASPD 
Stanley Works, back Clevedon Road, 


Blackpool, Lancs. 


eng uiring mind pable of recise and 
exact assi milation of dats ls is of more impor- 
| tance than technical or emic qualifications 
HE post to be filled je that of team 
leader. The team will cated initially near 
Manchester but there will be some posts in the 
London area. 
PLEASE apply to The Personnel Manager 


MISCELLANEOUS 

| AYRE new surplus.—3,000 hand sets | 

. sound powered, for inter-coms., 
| ete.; 2,000 hand microphones No. 8A; 2,000 | 
pairs double DLRS headphones; all available | 
|} at low prices to clear.—Write Pype-Hayes | 
| Radio, 606, Kingsbury Rd., Birmingham, 24. | 
Erd. 4942. (7740 


NOTICES 
RITISH SOUND RECORDING ASSOCIA. | 


the professional sound recording engineer and 
all others interested in recording high quality 
| reproduction 
| engineering, 
lecture 
Portsmouth and 
| tained 


don 


J 


H 
Eltham, 


ANL, 


un 
brush 
1/8 p 
255, 


ANUF. ACTURING 


amplifiers, 
shire or Yorkshire area; alternately would like 
meet person with a view 
Box Number 4969. 


ELL-KNOWN firm 


te 


a 


are desirous of entering into a licence agree- 


ment 
ing to 


|} @ prec 


sumer 


| produc 
produce and market 
| munications should 
| instanc 


mark, 


pyri agen reactors, 
plete 


custom 
new 


systems, 
series 
Engineering, 
E.C.2. 


and 


Cre: 


WE are establishing 


proble 


requires 
ENGINEERS experienced in digital 
are prepared 


who 
barr 
rad 


ica. 
VACA 
in the London 


a sur 


THE 
DE H 


| $/-33, 


A vrOeeren. 


A TE 


cation of 


The 


analytical 


prehe 


reasoned ansi wers, 


Nether 


JUNE, 1958 


Details of membership, open to 


other branches of audio | 
together with details of the Lon- | 
programme and the Manchester, 
Cardiff Centres, may be ob- 
Membership Secretary, | 
.E., 12, Strongbow Rd., | 
(0031 


and 


the Hon. 
A.M.I1.E 


from 
Houlgate, 
S.E.9. 
PAINTS, CELLULOSE. ETC. 

recognised for many years as 
ique ome-coat black crackle finish, 
applied, no baking; available by post in | 
int cans at 3/9 from: G. A. Miller 
St., London, N.3. [0260 


USINESS OPPORTUNITIES 
advertiser wishes_ to | 
urchase a small workshop making 
radio chasais etc., in the Lanca- | 


| 
| 
| 
the | 
| 
| 
| 


to partnership.— 
(7786 


of 
makers 


precision engineers 
nd instrument (London area) 
or purchasing outright, Patents relat- 
electrical and/or mechanical devices of 
ision instrument character, or of a con- | 
goods nature; adequate capital and 
tion facilities are available to develop, 
suitable devices.—Com- 
be addressed, in the first 
se, to Major S. F. M. Neill, Louis New- 
Ltd., Croydon, Surrey. (7770 


CAPACITY AVAILABLE 
=. and plastics machining and mould- 
A.I.D. approved.—Bel Sound Pro- 
_ Marlborough Yard, London, N.19. Tel. 
78. [0185 


WORK WANTED 
transductors and com- 
manufactured to 
write for details of 

applied to servo 
vellodynes, etc., 
units.—Able 
Chambers, 

{7 


contro! 
ner’s requirements; 
magnetic techniques 
constant current for 
negative resistance 
Ltd., 6, Singer St. 
Clerkenwell 3695 
SITUATIONS VACANT 


systems 


the 
This 


techniques 
through the present 
systems of a 


approaches to 


design. 


new 


ms of digital computer 


to break 
r of knowledge and produce 
and advanced nature 
NCIES exist at all levels and 
area t 
nmary of their 


are located 
ts should submit 
"e and qualifica- 


on 


exp 

). 

Personnel Manager (Ref. 85) 

avilland Propellers, Ltd., Conquest House, 

Jonn st., ‘Lneobalds Rd., London, W.C.1. 
(7835 


TELE- 
COMMUNICATIONS 


PRINCIPLES 
45 /= Postage 1/9. 


(IN M.K.S. UNITS), by R. N. Renton. 
e- 
HANDBOOK OF LINE COM. 
MUNICATION. The Royal Signals. 
Vol. 1. 30/-. Postage 1/6. 

THE RADIO AMATEUR’S HAND. 
BOOK, 1958 ed. 32/6. Postage 1/9. 

TV AND RADIO TUBE TROUBLES 
by S. Heller. 23/-. Postage 9d. 

HIGH FIDELITY SOUND RE- 
PRODUCTION by E. Molloy. 20/-. 

Postage 9d. 


FOUNDATIONS OF WIRELESS by 


M. G. Scroggie. 15/-. Postage 1/-. 
TRANSISTOR CIRCUITS by R. P. 
Turner. 22/-. Postage 9d. 


PROBLEMS IN RADIO ENGINEER- 
ING by E. T. A. Rapson. 15/-. Postage 


6d. 

SECOND THOUGHTS ON RADIO 

THEORY by ‘Cathode Ray.’’ 25/-. 

Postage I/-. 

ara VALVE DATA. Compiled by 
S/-. Postage 8d. 


THE MODERN BOOK CO. 


19-23, PRAED STREET, 
LONDON, W.2 


BRITAIN’S LARGEST STOCKISTS OF 
BRITISH AND AMERICAN TECHNICAL 
OKS 


Complete Catalogue 6d. 
PADdington 4185. Open 6 days 9-6 p.m* 


Oo 


IF THE QUALITY OF YOUR TAPE 
RECORDINGS 18 OF IMPORTANCE TO YOU 
USE ONE OF OUR THREE MIXER UNITS 
Built-in Power Supply, 3 Inputs, Special Safety 
Fusing System. They can be supplied to work 
with any Tape Recorder. 

Details from: 
SOUND NEWS PRODUCTIONS 
10 CLIFFORD STREET 
NEW BOND STREET, LONDON, W.! 


the appli- 
industrial problem. 
post include an 
ability to com- 
and produce 
some experi- 


AM is being recruited to study 
computers to an 
ifications for this 
approac with the 
complex _ situations, 
together with 


qual 


nd 


ence in one or more of the following:— } 
1. BUSINESS methods, preferably in an organi- 
sation and methods or operational research 
team. 

2. MATHEMATICAL or logical analysis, ideally 
concerning computers. 

3. SYSTE MS analysis of guided weapons or 


i. 
RE 


9 
DE Havilland Propellers, 


37-39, 


industrial plan 
, AR 


CH or development work on digital 


Ltd., 
John St., Theobalds Rd., 
17836 


Ss== Education Committee. 
SOUTH-East Essex Technical College 


and Television Servicing 


c Road, Dagenham 


and Electrical Techni- 
Teaching and ser- 


cians spoconnai Ss) oe 
vicing expe desirable 
SALARY: £650 * £25 to £1 025 lus additions 


for d 
Lond 
for 


dustrial 


egree or equivalent, approved training and 
on Allowance. Increment within scale 
previous teaching service, approved in- 
experience and War National Service 


DETAILS and application forms (stamped ad- 
dressed foolscap envesope) from the Clerk vonbes 


Gove 


rnors at the College. 


110.7 
Conquest House, | 19? 
London, W.C.1. | 


’ to teach mainly Radio | 


THE 
IDEAL 
ANSWER 


to the FM. receiver oscillator 
stability problem is quartz crystal contrd 


recently 
crystals 


@.C.C. have 


overtone oscillator which 


average Hi-Fi enthusiast. 


Operating in the 30 Mc/s range, and usél 
with a 12AT7 oscillator multiplier valve, they 
mixer in 


feed any normal 


receivers. 


be used to 
Mc/s F.M. 


can 


The price for three crystals covering th 


Home, Light and Third programmes of afi 
B.B.C. V.HLF. transmitter is £7/10/-, post fret 
They are available, ex stock, direct from us,® 
through your usual Hi-Fi stockist. 

f you are interested, why not send 
in stamps for our leaflet FMO, 
full circuit details for two different 
receivers, one of which can be 
switched. 


The QUARTZ CRYSTAL Co. Ltt 


| Q.C.C. Works, 


: Telephones : 
| Wellington Crescent, MALden 0334 & 


| New Malden, Surrey. 


introduced a range} 
bring } 
this ideal solution into the price range of the 


which givé 
FM 


remotel 


INE, 1958 


— 


Renton. 


COM- 
Signals. 


HAND- 
ge 1/9. 
)UBLES 


iD RE- 
y. 20/-. 


‘LESS by 
= 


by R. P. 


sINEER- 
Postage 


RADIO | 
| 25/-. | 


mpiled by 


IK CO. 


REET, 
2 


STS OF 
ECHNICAL 
d. 

ys 9-6 p.m* 


R TAPE 
NCE TO YOU 


JUNE, 


WIRELESS WORLD 


TELEPHONE SETS | 
Ex-Govt. “DON Mk. V”" type] | 
Ideal be- 

tween 2 | 

or more 

positions 
| 

| 

| 

| 


up to five 
miles. 


HOUSE, 2 sets in in- 
dividual carrying 
cases, complete with 
long life batteries, 
bells, ringer and 100’ 

telephone cable. 


per pair 


Carr. (G.B.) 9/6. 
SPECIAL OFFER 


AERIAL MASTS 


R.A.F. TYPE 50 


36ft. HIGH 


Kits comprise—9 2in. dia. Tubular 
Steel (Copper Plated) Sections of 4ft. 
length, top-section and base, 
Pickets, Guys and Fittings. 

YOU can purchase this nor- 


6.11. 


mally expensive MAST for a 

fraction of its cost, i.e., 

£8 .10.0 ONLY 
(Carr. 15/6) 

Please add £1 for (returnable) 

wooden carrying case. 

The MAST is particularly suit- 

able to take aerials for Tx., 

Rx., F.M. and T.V. (especialiy 


COMMERCIAL), and has many 
other uses. Extra 4ft. sections 
can be supplied at 11/6 per 


section. 


U.S.A. 45ft. AERIAL MAST (10 sections 4ft. 
6in. x 2in., guys ete.). This entirely new and complete set 
in canvas carrying bag £15/10/- each, carr. 17/6 or 2 
sets with additional low and high frequency antenna 
£30 pair. Carr. extra. 


IXER UNITS 
Special Safety 
plied to work 


ARMY TYPE 32FT. MASTS similar to above} | 
but 10 lin. screw-sections, suitable for per- 
manent lightweight installation. Kit in canvas 
bag, £5/10/-, carriage 12/6. 


ICTIONS 
EET 
IDON, W.! 


——$— 


eiver oscillator } 
crystal control | 
oduced a range | 
is which bring} 
ce range of ad i 


BURGESS 


Mk. 4 BR METAL BODY UNIVERSAL 
CONTACT A.M. Ref. 50/4098 


MICRO SWITCHES 


BRAND NEW MINISTRY RELEASE 
PER 


78'~ io. £25 ie 


100 
(min. quantity) 


Compare this remarkable almost half- 
price offer with manufacturers’ prices. 


SPECIAL QUOTATIONS FOR LARGER 


range, and use| 
jlier valve, they 
ormal mixer it 


QUANTITIES 


D3 STRANDED TELEPHONE CABLE, NEW | 
mile drum, 85/-, carr. 17/6. 


als covering the 

rammes of any 
7/10/-, post free 

“ae: from us,® 

ckist. 

hy not send a 

10, which givé 
different Fil 


TELEPRINTER EQUIPMENT— 


Brand New 
Creed Automatic Transmitter 6S. Rect. 
Units 26B. |-P 110/230 v. O-P, 80 + 80 v. 
Telegraph Relays299 AN. Creed Keyboard 
7M. 3 Bank 5 Unit with answer-back unit. 


in be remotel 


AL Co. Ltt 
lephones : 

\Lden 0334 & 2% 
al 


Quantity and Export enquiries invited for above 
items, also other Electronic Component parts. 


HATTER & DAVIS (RELAYS) LTD. | 


14, KENSAL ROAD, LONDON, W.10. 
LADbroke 0666 


XUM 


\ 


| free passages, 


SITUATIONS vagant 
[NSTALLATION ENGINEER: 


ARE rngvired by Marconi's Wireless peleereah 
Co., L Chelmsford, to undertake the instal- 
sation an commissioning of T. 
and studio equipment, H.F, transmitters, re- 
ceivers and associated equipment. The majority 
of the appointments are overseas and offe. 
attractive Prospects to suitable applicants 
Applications can a:so be considered from youag 
engineers possessing academic qualificat.ons 
but who have not yet obtained the necessary 
experience for this type of work as suitab.e 


Vv. transmitte: s | 


familiarisation training will be given. Write in | 


confidence, giving full details and quoting reter- 
ence WW 2104B, to Mr. J. 
C.P.S. Marconi House, 336-7, Strand, London, 
W.C.2. [7834 


SURREY EDUCATION COMMITTEE 


KINGSTON Technical College, 

FASSETT Rd., Kingston-upon-Thames. 
REQUIRED for Ist September, 1958, Lecturer 
in electrical gaeneccns in the engineering 
department. Candidates must be graduates or 
hold equivalent professional qualifications. 
Appropriate experience in industry and in 
teaching is required and 
will be a recommendation. 
Fe na to £1,350 p.a. 


FURTHER canner gee? and application form on 
receipt of stamped addressed envelope from the 
Principal to be returned as soon as Possible. 


HE Polytechnic, 309, Regent St., W.1. 
Pi LECTRICAL Engineering Department. 


APPLICATIONS are invited ‘. a pest 
Assistant Lecturer (Grade _ B) E aotent 
Seens to take up duties on Det Septem- 
er 
CANDIDATES should possess a University 
Degree in Engineering or equivalent qualifica- 
tion and have had suitable industrial exper- 
ience. Ability to teach Telecommunications and 
or yay up_to the stanaard of the final 
B.Sc. (Eng.) and Diploma in Technology exami- 
eotines will be an advantage. 
SA in accordance with the Fae | 
r 


Salary scale £1,200 
London Allowance pay- 


(Further Education) Scale _ for 
Assistant Lecturer, a rises to a maximum 
of per annu allowances for 


plus 
graduate status S65), Mtraining (£25-£75), and 
London (£36-£48 
THE commencing salary will depend upon 
qualifications and experience and may include 
up to twelve increments in respect of approved 
service in industry. The posts are subject to 
superannuation and some concession in this 
respect may be made for previous industrial 
employment. 
FURTHER particulars and ppplication for form, to 
be returned no later than 2 May 8, may 
be obtained by sending a stamped no 
oe envelope to the undersigne 
J E. RICHARDSON, Director of Education. 


A Seetant Engineer grade II required by 


EAST Africa High Commission Directorate of 
Civil Aviation on probation for pensionabie 
employment; gross oat according to age and 
qualifications up to & 3 a year in scale £813 
rising to £1,341 a year; outfit allowance £30; 
liberal leave on full salary after 
each tour 30-36 months, candidates, who should 
hold at least two second year and _ preferably 
one third year C. & G. certs. in Telecomms 
principles or radio, must have had at least 
three years experience in erection and mainte- 
nance of ground station transmitters, radio and 
radar navigational aids and aerial systems; up 
to date knowledge of workshop practice and 
teleprinter and perforator equipment essential; 
experience of diesel electric power plant mainte- 


nance an advantage; write to the Crown 
Agents, 4, Millbank, London, S.W.1; state age, 
name in block letters, full qualifications and_ex- 
perience and quote M2C/42260/WF. {7817 


Fey Controller of posts and tele- 
raphs Sarawak. 

FOR the installation and maintenance of all 
types of telecommunications equipment and 
systems including land, lines, cables, tele- 
phones, teleprinters, carrier V.F. radio (in- 


jen V.H.F.) the administration of 
te a and postal services. 

PENSIONABLE appointment in the salary range 
£i, S80 t 0 £2,324 p.a. plus education and chi:- 
dren's iletnbate free passages for officer, wife 
and three children under eighteen; free quarters 
4 — generous leave; no personal in- 


e tax 

CANDIDATES between 21 and 40 years should 
be Graduate Members of the Institution of 
Electrical Engineers or possess a degree or 
diploma recognised by the Institution as grant- 
ing exemption from its examinations; practical 
experience in telecommunications is necessary. 

WRITE irector of Recruitment, Colonial 
Office, S.W.1, stating age, qualifications and_ex- 
perience; quote BCD. 108/24/01. 7810 


SENIOR Electronics Engineers with experi- 
ence and technical ability.—Apply the Re- 
search & Development Organisation of A.G.I., 


research experience | 


L. Scott, Department | 


Ltd., 105, Lansdowne Road, Croydon. [7823 | 


Lier assistant required by owner -i 
London retail radio and electrical busin 

| of good standing; congenial position = ‘good 
prospects for capable, conscientious 

State age and details of career.—Box 


variations 


The following circuits were 
described by W. lan Heath, 
B.Sc. (Eng.), and G. R. Wood- 
ville in the April 1957 issue of 
“Wireless World.” 


Using four KT 88's with Cathode Bias 100 watts. 


OUTPUT TRANSFORMER TYPE 4N29 


3,000 ohms centre tapped and tapped at 43%, and 
25°, Secondary impedances: 1.7 ohms, 6.8 ohms, 
15.4 ohms, 27 ohms, 42.5 ohms, 61 ohms, 84 
ohms and 110 ohms. Primary inductance: 50 hys. 
Primary D.C. resistance: 35 ohms 35 ohms. 
Leakage reactance: Primary to secondary 6 m/hys. 
Half primary to secondary 3 m/hys. 

Half primary to half primary 7 m/hys. 

Power handling capacity: full 100 watts at 30 ¢/s. 
A grain oriented C core has been employed 
resulting in an instrument light enough for the 
22 Ib. parcel post limit. Size: 4gin. x 44in. x 64in. 
high. Weight: 12} Ibs. Potted 4N29C. Size: 
6in. x Shin. x 6gin. high. Weight 144 Ibs. 


Using two KT 88's in Push Pull with Fixed Bias, 
100 watts output. 


OUTPUT TRANSFORMER TYPE 4M99 


4,500 ohms centre tapped and tapped at 43°, and 
25%. 

Secondary impedances: Four sections each 25 v. 
Primary inductance: 45 hys. 

Primary D.C. resistance: 30 ohms + 30 ohms. 
Leakage reactance: Primary to secondary 4.5 
m/hys. Half Primary to secondary 2.3 m/hys. 
Power handling capacity: 100 watts at 25 c/s 
Size: 6gin. x 44in. x 6¢in. high. Weight: 21 Ibs. 
Potted 4M99C. Size: 7din. x Shin. x 7tin. high. 
Weight: 22lbs. 


Mains transformers and 
chokes for the above are 
available. 


SAVAGE 
TRANSFORMERS LIMITED 


NURSTEED ROAD, DEVIZES, WILTSHIRE, 
of ENGLAND. 


Telephone: Devizes 932-3 


170: 


SELENIUM RECTIFIERS 


40 ma. to 10 amp., 6 v. to 100 v. 
Bridge, H. Wave or P.P. 


WITH OR WITHOUT HIGH- 
GRADE TRANSFORMER TO 
SUIT. These are new goods, best 
makes, not reconstructed Government 
surplus. Popular types, 6 v. 1 a., 
4/-, 2 a., 7/6, 12 v. 2 a., 8/6, 12 v. 
la, 7/6, 12 v. 3 a., 15/=, 6 a. 4 
finned type, 27/6, 24 v. 0.3 - 9/=, 
0.6 a., 12/6, 24 v. 1 a., 13/6, 2 a, 
15/6, 24 v. 3 a., 21/=, 50 v. 1 a., 24/s, 
50 v. 2 a., 42/s, 130 v. 300 ma. h. 
wave, 38/-, 250 v. 300 ma. do., 65/=, 
110 v. 1 a. bdge., 48/-, 130 v. 80 ma. 
bdge., 21/-. Postage 9d. extra each. 


CHARGER KITS 


No. 1, a kit for 
2 Gs 6 Ss 42 Vas 
3 amp. trans- 
tormer, rectifier, 
ammeter, all 
high-grade new 
parts, not rub- 
bish, 52/6, 
unique convec- 
tor housing for 
same, as illust., 12/6, p.p. 3/-, dito, 
but 2 amp., 43/=, case 12/6, p.p. 3/-. 


Economy 12 v. 3 amp. kit, no am- 
meter needed, 34/6, p.p. 2/6, all with 
12 months’ guarantee. 


CHAMPION PRODUCTS 


43 UPLANDS WAY, LONDON, N.21 
Telephone LAB 4457 


Reno sacoennee 


Gi) 


& @ 


seremesteninnnnpenepi 


ELECTRICAL 
MEASURING 
INSTRUMENTS 
REPAIRED 


Urgent orders given 
priority attention [ 


L. Cons 
in your overheads ! 


iderable reductions 3. 


Guarantee of  satis- 


faction ! 


2. Prompt 
and Service 


Quotations | 4. 


We specialise in the repair ¢ of all types ani | makes of 
Voltmeters, Ammeters, 
Test Meters, Electrical Thermometers, etc. 

actors to the Ministry of Supply, General 
other Government Departments, we 
Electrical Instrument Repairers in 
No enquiry is too big or too small. 
and speedy delivery send defec- 


the Indus ary. 
For prompt estimate 
tive instrument by registered post, or write to Dept WW 


L. GLASER & CO., LTD., 


96-100, Aldersgate St., London E.C.1. Tel. MON $822. 


Whatever your age or experience, you must read 


“ ENGINEERING OPPORTUNITIES.” Full details of 
-M.L.C.E., 


the easiest way to pass A.M.I.Mech.E., 
Cc. & G. (Electrical, etc.), General Cert., ete., on 
“NO PASS—NO FEE” 


terms and details of 
Courses in all branches 
of Engineering— 
Mechanical, Electrical, 
Auto, Aero, 
uilding 
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ree / 


» B 

If you’re earning 
less than £15 a week, 
tell us what interests 

.: you and write for your 
copy of “ENGINEER- 
IN OPPORTUN- 
ITIES”’ today—F REE 


B.LE.T. 


387 College House, 29- 
$1, Wright’s Lane, 
London, W.8. 


WIRELESS WORLD 


UATIONS VACANT | 
FOREMAN: pried for expanding firm -~ 
electronic instrument manufacturers, north- | 
west London area, good salary and prospects.— 
Write Box 5504 [7828 | 


ECHNICAL assistant required with sates 
ledge of electronic and magnetic amplifiers 
for electric motor control, attractive salary, 
superannuation scheme.—Box 5807. (7853 
SSOCIATED TELEVISION LIMITED have 
vacancies for trainee engineers to assist in 
the operation and maintenance of television 
| studio and telecine equipment. 
APPLICANTS should have a sound knowledge | 
| of basic radio and television theory. 
PLY in writing to Senior Studio Engineer, 
Associated Television Limited, Television House, | 
| Kingsway, London, W.C.2. {7829 


ELEVISION bench and field engineers re- 
quired at_all times for vacancies in most 
parts of the British Isles; permanent positions 
| with highest salaries, plus bonus for suitable 
applicants; 54-day week.—Box 2781. [0251 


ELEVISION service engineer, good position 
and prospects for keen man _old-established 
N.W. London Murphy dealer, driving experience | 


| essential; state age and details of experience. 

| —Box 5800 [785 
SSISTANT magnet technologist required | 

for new research laboratories in West 


of England; aged 20-30 years, preferably quali- | 
tied with some experience of permanent magnet 
materials; excellent prospect for suitable can- 
didate.—Box 5805 [7852 


RODUCTION Manager required for a manu- 

facturing unit for small precision electro- 
mechanical devices; some experience of torque 
motor and relay producti on would be an ad- 
vantage, and of high precision fitting essential 
Apply in writing in the first instance to:— 
ES Manager, Woden Transformer Co., Ltd., 
| Moxley Road, Bilston. [7839 


| LECTRONICS' Engineer; an_ Electronics 
| & Engineer with >. or equivalent is re- 
| quired tor a post in an expanding computer 
| group which is developing novel types of digital 
oy ate —Applications should be addressed 

A. Roe & Co., Lt Hanworth Lane, 
Surrey. [7821 


LECTRONICS 
deal 


| Chavteer.. 
service engineer 
with Hammond Organ 
and servicing; the applicant 


required to 
| knowledge of electronic organs, 


installations 
shou:d have a 
be able to drive 
Apply Boosey r& Hawkes 
| Bugineers, Ltd., Deansbrook Rd., Edgware, 
Middx. Tel. Edg. 5581. [7833 


| and understand music 


JUNE, 1958 


ELLIOTT PEN RECORDERS-—\ 
Decibel Meter 0-lmA. Suitable for measuring sound 
itmospherics, ete. Price on request. 


DASHBOARD 8-DAY CLOCKS. Panel 


mounting, 


size 2jin. By well-known make £2/17 6. 
VENNER 8-DAY CLOCKWO ORK. TIME SWITCHES, 
230 volts, 1 op. 3} x2} x2hin., with key and con- 
necting socke 27 
Ex-G.P.0. RELAYS, Ne 6 -. | 
HIGH- SPEED ELECTRO- MAGNETIC COUNTERS. 
Ex-Govt. 0-9,999, 25/50 v. D.C. ize x 1x lin. 
Single coil. 2,300Q. 
METAL RECTIFIERS. Ex-Govt., made by S.T.C., 
250 v. 60 mA . dia. Unused. 7/6, 
WIREWOUND RESISTANCES. 1609 1 A. Overall 
size 10 ia. Um 56. 
ELECTRO MAGNETIC ‘COUNTERS. Ex-G P.0., every 
one perfect, 400 and 500 ohm coil, Se x to 9,999, 
operated from 25 v.-50 v. D.C., 4}in. long x 1} x lin, 
many industrial and domestic aie ations, 5/6. |* 
0-1 MOVING COIL MILLIAMMETER. Overall dia. }, 
3fin. dial, 2}in. flush pane] mounting. Guaranteed in { 
perfect working order. 6. 
|| DECIBEL METER. Moving coil, reading —30 to zero 
(0db=.775 v. (R.M.S.), overall dia. 4jin., dial 3in 
£2/15 
MOVING COIL HAND MIKE. Type No. 7. 1/6. 
“p90 amg Synchronous 6 vy. 7-pin and 2 vy. 7-pin 


56. 
DNISELECTOR SWITCHES. Have many applications 


including automatic tuning, circuit selection, ete 
Operation on 24-50 v. Half oe, 6-bank. 
VOLUME CONTROLS with switch, 10K, 2 pole, lin 
spindle. 2 

VOLTAGE DROPPING RESISTANCE. 60 watts 
A.C./D.C., 5 valves, 13 volts, 03 amps, tapped at | 
190-110 volts, 200- 210 volts, 220-230 volts, 240-250 
volts, Size din. high lin, diameter 4 | 
MILLIAMMETERS. in. dial. Reading 30-090, |} 
flush mounting. Ex-Govt. Not checked for accuracy, |} 
6 -. 

L.R. HEADPHONES. Lightweight. 6.. 

TUFNOL SHEETS. jin. thick, 47}in. 47}in. £9, 


23in. 16in. 7/6, 16in. x 


16in. 5/- per sheet. 
All prices include carriage. 


23 LISLE ST. (cer. 2969) LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday 


ADIO and Television manufacturers with 
important Government contracts require an 
experienced Engineer as Chief of Test, perman- 
ent position, ension scheme; apply, 
full details of past experience 
Jones, Masteradio, Ltd.. Vibrant Works, 
forest, Glam. [7858 
LECTRONIC Engineers are required for an 
extensive development programme on Radar 
Navigational aids; applicants should have ex- 
perience in this field and preferably also in 
working with the Ministry of Supply; Senior 
Engineers are needed to act as project leaders 
whilst seniors are also required tor detail 
design wo 
| THE laboratori es are situated in a new town 
| giving easy access to London and the country- 


side; the nearby Hatfield Technical College 
offers excellent facilities for study; amenities 
| include pension scheme and a wide range of 
| sports club activities. Applications giving full 
details of experience, qualifications and age 
the Chief Engineer, Elec- 
tronics Division, but should be addressed 
initially to the Personnel Manager (E.48), 
Murphy Radio Limited, Welwyn Garden oi 


will all be seen by 


& 


ALTA. Murphy radio distributor in Malta 
offers attractive terms to radio and T/V 
service engineer; interviews will be held in 
Welwyn Garden’ City and applications giving 
full details of age, experience and qualifications 


should be forwarded for consideration to 
Personnel Department, Murphy Radio Ltd., 
Welwyn Garden City, Herts. 865 


ROJECT Leader of small team to develop a 
high precision frequency standard based on 
Ammonia Maser, First or second class honours 


physics with at least five years experience in 
microwave and electronic eng., to control pro- 
ject up to and including production; well 
established company, pension scheme, etc; from 
£1,200.—G. D. Ltd., Sudbourne Rd., SMe 
781° 

LECTRONICS: Electronic Instruments, Ltd.. 
of Lower Mortlake Rd.. Richmond, have | 


vacancies for junior and semi-senior engineers | 


for instrument final testing. These are staff 
positions offering interesting and varied jobs 
with a bright future in this rapidly expand- 


ing Company. 5-day week, sc 
o the Company. giving qualifications 
M 


Pp. 
and quoting reference TE/W A. {0126 


ADIO Technicians required by International 

Aeradio Ltd. for overseas service. Perma- | 
nent and pensionable posts. Normally tax-free, 
inclusive salary in local currency varying with 


pension eme 


location, and additional marriage and child 
differentials. U.K. leave, free air passages and 
insurance. Kit allowance. Qualified candidates 


to whom replies will be sent write to arenes 
| Officer, 40 Park St., ol. [0262 


CABINETS 


for 
Goodmans, G.E.C., 
Wharfedale, Jensen 
STAN DARD BASS 
REFLE X CABINETS 
Walnut, Mahogany and 


Oak, as illustrated 
(34” high | 
12” Speaker Model} 
| £10.0. 
10” Speaker Model 
£ 


8” Speaker Model 
£9.0.0 
Open till 5.30 
Saturdays. 


A. DAVIES & CO. (Cabinet Makers 


| 3 Parkhill Place, off Parkhill Road, London 
.W.3. GULLIVER 5735 


z 
| 


Ferrite Rod Aer.als. Wound on high permeabiliy 
Ferroxcube rod, Medium wave 8/9, Dual wave |2 


Type HAX. Selective cryst# 
diode coil for tape = quality 
amplifiers, MW 3/-, LW 3+ 
Dual wave TRF coils, i + 
pairs (as illustrated) 7 
ir. Type S.S.O. Superson 
Osc. coil, provide 
RF for pre-am 
~ heater. Eliminates induct 
| 50 c/s hum, 40/100 ke, 15/- ea. Transistor coils, et 
| Available from leading stockists Stamp 
een: data and circuits. 
THE TELETRON CO. LTD., 
| 266, Nightingale Rd., London, N.9. How 


tA tAT Osa? = ws wees eo ese ee 
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UNIQUE OFFER . . 
6V. CAR RADIO 


PRICE 
£6 .19.6 


EACH 
(P. & P. 7/6) 


This magnificent 6-valve medium waveband ex-W.D. Staff 
Car Radio, complete with built-in 6in. speaker and vibrator 
pack, with aerial and earthing leads. 

Housed in strong metal case measuring approx. 8in. x 7in. 
x9in. Made by famous Car Radio Manufacturers. Tested 


and ready for immediate use. 


2 
WALKIE-TALKIE No. 38 MK. Il 
RIGHT IN PRICE AND 

SIZE—9 x 6 x 34 in. 


Ideal for search 
brigades, civil building 
contractors, etc. Range approxi- 
mately 5 miles, 7.4-9 Mc/s. Brand 
new condition. Complete with 
5 valves, headphones, throat mic. 
junction harnes 
signal satchel, spare set of valves 
and instruction card with illustra 
tions. Operated from dry bat- 
H.T. 120/150 v., and L.T 
3 vy. (not supplied). In brand new 
condition, our price £2/17/6 each. 


p. & p. 7/6. 


parties fire 
defence, 


box, aerials, 


teries, 


e 
RECEIVER. TRANSMITTER No. 18 Mk Ill 
6-9 Mc/s, Rec. can be detached from Trans. Unit, built-in 
micro-amp-meter, complete with headphone and mic., aerial 
etc. In excellent condition. Our price 75/-, p. & p. 7/6. 


€ 
MIDGET ROTARY TRANSFORMER 


SIZE 
Inp. 11.5 v. Outp 
365/310 vv. at 
30 mA, 


new 


Bran | 


and Trop. 


p. & p. 1/6. 
EX 4G.P.O. ELECTRO Brand new, 32/6 per pair 
MAGNETIC COUNTERS, p. & p. 2/-. 
5x1}xltin. 4 figures, 
ae eee Be. a AY waeehies Laie hee 
230 v., 7/6 each, D. &p. 1/6. 5/6, p. & p. L/-. 
INTERCOMMUNICATION U.S. HIGH SPEED RE- 
HAND SETS, self-energised, LAY, 300 ohms coil 2.05 v 
a to G.P.O. type, no adjustable contacts, 5, 
electricity or batteries p. & p. 1/3. 
required, connect with HEADPHONES M/C, com- 
2-way bell wire, clear range plete, 9/6 per set, p. & p. 
of several hundred yards. 1/6. 


EX U.S. AERIAL, 9/t. spring loaded and fully collapsible, 
complete with cords and guys, ideal as aerial or fishing 
rod, brand new, 10/6, p. & p. 2/-. 


AERIALS, 3 four foot “ F"” rods, bottom, centre and Sop 
(tapering) push-in-type sections. 10/6 per set, p. & p. 2/3 
Matching aeria] base 3/6, p. & p. 1/6. 
BROADCASTER 

for talking, singing or announcing 


over your own radio, simply connect 
to your Radio pick-up ... 2 Broad- 
casters will make a ati 


house phone. No ele 

required, just connect with 2-way wire. 
6 ea., p. & p. 2/-. 

M/C METER. 0-15 and 0-600 v. 

D.C, 2in. flush mounting ex. equip- 

ment, 8/6, p. & p. 1/3. 

METER. Sita. 0-1 amp., pro- 

jecting type thermo-coup le, new 

and boxed, 6/6, p. & p. 1/3. 

U.S. MIDGET MOTORS. 2 x I}in 

Will operate from 6 v. to 24 v. Do. 


18/6 cock, iy & p. 1/6. 


DITTO. Will operate from 9 v. to 2/6 each, 


p. & p. 1/6 

Special prices for bulk quantities. 

Stockists of W/S No. 19 and spares. 
TERMS C.W.O. 


We specialise in Telephone and Z.A. Equipment and spares 
as used by Govt. Depts. and the Trade ant 
manufacturers enquiries invited. 

Postage and Carriage quoted, British Isles only. 


FINSBURY 
TRADING CO. 


12 STOKE NEWINGTON HIGH ST., 
LONDON, N.16. Tel.: CLissold 7342 


28 v. 


Services. 


packed, 17/6 ea., 


SITUATIONS VACAN 

LECTRONICS Technician. the. London Hos- 

pital, Whitechapel, E.1, has vacancy for a 
technician for constructing and servicing a wide 
variety of electronic equipment, including 
counting and scaling equipment, used for radio- 
active isotope assay. Some knowledge of instru- 
ment making also desirable. Salary according 
to qualifications and experience, but probably 
in-the range £650-£880 p.a. Write to House 
Governor. (7831 


OMPONENT Engineers and Technical Assts. 

reqd. for development of capacitors, trans- 
formers and other telecommunications com- 
ponents; candidates should have appropriate 
practical experience, H.N.C. standard desirable; 
interesting and important work using new 
techniques; progressive salaries, group pension 
and life assurance schemes.—Write with full 
details to Staff Officer, Ref. 744/7, Chomens 
Edison Swan, Ltd., Woolwich, London, 18. 


6 
LECTRONICS Technician for Physics Dept 


Duties consist of construction and develop- | 


ment of new equipment, maintenance of ap- 
paratus for radioisoto and radiation mea- 
surements. The successful ea will take 
part in an interesting and rapidly expanding 
field of scientific work. Salary scale £475-£600 
plus London Allowance. Detailed RS ions 

Secretary, Hammersmith Hospita Post- 
a ee Medical School, Du Cane Rd., London, 


W.12. within 10 days. [7840 
T2cEnical Sales Representative. Leading 
firm of electrical component manufacturers 


situated in N.W. London require Technical Sales 
Representative with first-class knowledge of 
radio, television and electronic industries to 
cover mainly Southern England territory. 
Superannuation scheme available for men up to 
50 years of age and a car will be provided. 
Salary up to £1,000 p.a. Write stating age and 
experience in chronologic] sequence to Box 3M. 
P891, A.K. Advg., 212a, Shaftesbury Ave., Lon- 
don, W.C.2. [7830 
ELLING & LEE, Ltd., wish to appoint two 
technical sales representatives age 28/33, 

to call on manufacturers, research laboratories, 
in areas comprising Scotland and N. Ireland 
and the Eastern counties; they should prefer- 
ably have a degree or technical equivalent, be 
based in these areas and own a car; remuner- 
ation will be by salary and commission and 
reasonable expenses will be paid; applications 
Stating age, qualifications, experience and 
gone some indication of remuneration expec- 
o the Secretary, Great Cambridge Rd.., 
Enfield, Middlesex. (781 1 


ELLING & LEE, Limited, wish to appoint 

an experienced technical sales representa- 
tive age 350/35, to call on the wholesale and 1e- 
in Birmingham and the ae 
Applicants should have H.N.C. 
City and Guilds in Electrical Engineering with 
radio and telecommunications, or similar quali- 
fications. Must own car for which allowance 
will be made. Remuneration will be by salary 
and commission and reasonable expenses will 
be paid. Applications stating age, qualifica- 
tions, experience and giving some indication of 
“emuneration expected, to the Secretary, Great 


Cambridge Road, Enfield, Middlesex. [7846 
INISTRY of Transport and Civil Aviation 
requires Electrical Engineers (Assistant 


Signals Officers) for aviation telecommunica- 
tions and electronic navigational aids. Min 
age 23, lst or 2nd Class oe in Kaw or 
Engineering, or A.M.I1.E.E. A.F.R.Ae.S. 
(candidates with Parts I. It and 
A.M.I.E.E. or Parts I and II of A.F.R.Ae.S. or 
eguivalent, very high professional 
teinment without these qualifications con- 
sidered). Salary 4.665 (age 23) to £1,085 (age 
‘ Max. £1,250. Slightly lower outside 
London and for women. 5-day week.—Further 
details and forms from M.L.N.S., Technical 
and Scientific Register (K), 26, King St., Lon- 
don, S.W.1, quoting D129/8A. [7824 


SSISTANTS (Scientific); pensionable posts 
for men and women, age at least 17'4 and 
under 26 (unless specially experienced) on 
1.1.58; extension for forces or overseas civil 
service; appropriate educational or technical 
qualifications and at least two years relevant 
experience in one of the groups: (i) Engineering 
and physical sciences: (ii) Chemistry, bio- 
chemistry and metallurgy; (iii) Biological 
sciences; (iv) General (including geology. 
meteorology, and highly skilled in laboratory 
crafts such as glass- blowing); starting pay 
trom £340 up to £530; men’s maximum (Lon- 
don) £690: opportunities for promotion and for 
further education; 5-day week, generally; write 
Civil Service Commission, 30, O Burlington 
ae London, W.1, for application form quoting 
No. S 59/58. [7809 
¥. Fes: Wireless Telegraph Company 
Chelmsford require experienced 
enginests to undertake the installation and 
commissioning of television transmitters and 
associated equipment; the majority of the 
assignments are overseas and offer attractive 
prospects to suitable applicants; applications 
can also be considered from young engineers 
possessing academic qualifications but who have 
not yet obtained the necessary experience of 
this type of work as suitable familiarization 
training can be given; the appointments are 
permanent and pensionable with good starting 
Salaries and generous overseas allowances, 
write in confidence, giving full details 
quoting reference WW 2104A to Mr. J. L. S 
epartment C.P.S Marconi House, 4336/7, 
Strand, London, W.C.2. [7806 


Cabinets & Equipment 
by STAMFORD 


ENCLOSURES TO house the New Axioms 300 and 400 
Midax 650 and 400 and Trebax to Goodmans specification. 
(These units now available from stock). 

The Dunster Enclosure £16/15/- or £2/7/- dep. and 9 
viyments of £]/14/1. 


G.P. 42. 

32in. high, 17in. wide. 
x 14in. 
£14/17/- or 
£2/1/- deposit and 9 
payments of £1/9/2. 


deck area 16 


deep. 


G.P. 42 with fold 
back doors. 


These cabinets are supplied in Oak, Walnut or Maho- 
gany veneers, finished to shade required. Delivery 
12 oe England and Wales; Scotland and N. Ireland 


Write for catalogues of equipment ani cabinets for 
equipment, speakers, records, Pye Black Box, and 
Good Axiom 1 Satist é | 
or money refunded. 


Visit our Showroom 


Showroom & Works: 
84, §6 & 98 WEYMOUTH TERRACE; 
HACKNEY RD. LONDON, E.2. SHO 5003 


Demonstrating, supplying and fitting—Accoustical Quad II, 
Leak, Rogers, Armstrong, Garrard, on age —— Con- 
noisseur, 
Playing through—The New Goodmans po Bay * Whartedale, 
Duode, T.§.L. Lorenze, G.E.C. Stentorian, ete. 
OPEN ALL DAY SATURDAY—LATE NIGHT WED- 
ESDAY. No. 6 bus Liverpool street to Odeon, Hackney 
Road, walk back two turnings. 


Correspondence only, to:- 


A. L. STAMFORD (Dept. A4) 


20 College Parade Salusbury Road, London, N.W.6 
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HANNEY | 


offers 
Components for 


OSRAM 912 PLUS AMPLIFIER 
OSRAM 912 PASSIVE UNIT 
OSRAM 912 PRE-AMPLIFIER 
OSRAM F.M. PLUS TUNER 
MULLARD ‘“ TAPE’’ AMPLIFIERS 
MULLARD 510 AMPLIFIER 


STOP PRESS 
COSSOR 
3 VALVE, 3 WATT 
AMPLIFIER KIT 
£9-15-0 


AS ADVERTISED 


Manuals Available: 
912 PLUS AMPLIFIER—4/-; OSRAM F.M. 
PLUS TUNER—2/6; MULLARD- HIGH 
QUALITY AMPLIFIER MANUAL (contains 
F.M. details) —3/6; DENCO F.M. TUNER—1/6- 
Send 3d. postage, stating lists required. General 
Components list also available 


L. F. HANNEY 


77, Lower Bristol Road 
Bath 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quantities to your own specifications 


Vv. W. BEAMISH 

Shardeloes Garage, Shardloes Rd., New Cross 
London, §8.E.14 

Telep : TiDeway 4795 


hh 


—PRECISION SHEET METALWORK— | 


59 GNS.—"17" 


A full specification 17” Television 
Receiver to Spencer - West 
standards now available at your 
Dealers. 


SARAAAAAAAAA 


Remarkable performance and 
priced at 59 Gns. only complete. 


For leaflet apply to : 


SPENCER - WEST LTD. 


§ GT. YARMOUTH, NORFOLK 


wnn—~ 


| for 


| our 
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SITUATIONS VACANT 

LECTRONICS IN MEDICAL RESEARCH 
App:ications are invited for appointment ot 
junior technician in the Instrument Service 
Laboratory at the National Institute for Medi- 
cal Research. This laboratory is responsible 
the maintenance and repair of instruments 
used throughout the Institute and some pro- 
eee production. An excellent opportunity 
will be provided for a young man who wishes to 
obtain general experience of electronic instru- 
Applicants should possess G.E.C. 
with ‘O’ level passes in four subjects including 
Maths, Physics and English and should not be 
more than 24 years of age. Salary on 
with half yearly increments from £250 at 
of 18, three weeks annual ho.iday. 
tion form obtainable from Personne] 
National Institute for Medical Research, 
idgway, Mill Hill, N.W.7. [7841 


ENIOR Scientific and Scientific Officers, 

Experimental and Asst. Experimental 
Officers required at Government Communi- 
cations H.Q., Cheltenham, for telecommuni- 
ions and electronic research in 
fields: V.H.F. receiver design and 
techniques; propagation trials; 
semi-conducting devices; high speed 
Switching; data storage and handli 
and operational 
must normally be nati 
subjects of natural bor 
arents. For SSO/SO Ist. or 
ons. degree in physics, 
neering or equiv., at least 3 years’ 
uate experience tor SSO. For 
H.N.C. or near equiv. als 
men (provincial rates) S.S.O. £1,130- £1,330; 
S.O. £595-£1,050 (according to age and quals.) 
E.O. £920-£1,130; £370-£800 (accord- 


applications 
elec 


tronic 


2nd 
mathematics or 


| ing to age). Appointments unestablished but 
opportunities to compete for established posts 
| Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King St., London, ES 
quoting Al147/8A. 863 
SITUATIONS WANTED 
ELECOMMUNICATIONS Eng ineer (29), 10 
years exceptionally wide experi se, seeks 
Progressive position overs as; full Getails on ap- 
Plication.—Box 5652 {7837 
ADIO Technician, 29. marred: 10 yrs. in- 
stallation. repair H/F, H.F. TX/RX 
F.S.K. U/F and Mult. Ghannel Carrier Frec 
Links. Seeks employment U.K. 


Or overseas 

Box No. 5368. [78 
OMPANY Director, A.M.I.P.R.E., A.M.Inst.- 
B.E., age 32, 15 years’ experience electrical 
and radio engineering. offers part-time profes- 


TECHNICAL TRAINING 
EARN it as you do it—we provide practical 
equipment combined with instruction in 
television, electricity mechanic . chemis- 
photography, etc.—Write for full details 
E.M.I. Institutes, Dept. WW47, London 


try, 
to 
W.4 
(Electrical, etc.) 
No Fee ’’ terms: over 95% 
details of modern courses 
branches of electrical technology 
144-page handbook, free and 
(Dept 388A) 29, Wright 
Ww.8 


ITY and Guilds 


B.1.E.T. 
0017 


N 

P.M.G. Certificates 

cations and Radar 

Information from 
{O111 


TUITIO 

ULL-TIME courses for 
C.G.L Telecommuni 
Maintenance Certificates 

College of Technology, Hull 
IRELESS.—See the world as a radio officer 

in Merchant Navy; wigs training 
period; scholarships, etc., available: 

boarding < students: stamp for pros pec- 

tus.  Wirele ss Col lege, Colwyn Bay [0018 


and Radio.—A.M.Brit.I 
R.T.E.B. Cert., etc 
’ terms; over 95% 
exums and home training 
branches of radio and T/V, write for 
handbook—free. .E.T. (Dept 397A), 
Wright’s Lane, London, W.8. 


M.1I.Mech.E., A.M. Br it.I.R wat 

Guilds, etc., on No Pz 
over 95% succes or 
and courses in all branches of Engineer- 
gz. etc., write for 144-page Hand- 

T. (Dept. 387B), 9, Wright's 
W.8. [0118 
examinations easier to pass by 1.C.S 
methods. A.M.Brit.1.R.E., C. 
& G. Telecoms.. P.M.G. Cert. in Wireless. 
Telegraphy, Radio and Servicing, etc.— 
Write for free prospectus: International Cor- 
idence Schools. 71, Kingsway (Dept. CL 
42A). London, W.C.2 [0033 
EARN-AS-YOU-BUILD course in basic radio 
electronic and electrical theory, with prac- 
tical training, building a 4-valve receiver and 
superhet signal generator and multi-tester.— 
Write for free book: International Correspond- 
ence Schools, 71, Kingsway (Dept. CL42), Lon- 
don 2 [0250 


R.E., 
on 
successes: 
courses 
144-page 
29 
[0116 


and 


City and 


terms 
Exams 


L on ion, 


Lane, 


LL 
home-study 


a scale 


sional services to large company of electrical 
engineers and _ contractors, Midlands area.— 
Write Box 5929. {7869 
SRAELI Engineer aged 54, thirty years ex- | 
perience electronics, theory, practice. teach- 
ing, good maths background, now teaching 
Israeli Technical College, desires work July 
August with British firm either teaching o 
practice with view permanent position if _ac- 
| ceptable.—Box 5653. [7838 
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For full range listening 


| Sales and Demonstration offices : 


tz, 


L. 


CHARING CROSS ROAD, 
TRAfalgar 5575 


JOHN LIONNET & CO. | 
| 


ONDON, W.C.2. 


G 


|R. F. GILSON LTD. 


St. 


ILSON =TRANSFORMERS —— 


are used in high reliability recording 

equipment by film studios and the B.B.C. 

Enquiries for prototypes and production 

runs are invited from electronic equipment 
Phone 


makers. 
Wimbledon 2095 


Wimbledon, 8.W.19 


George’s Works, St. George’s Road 


NEW METERS 


(by well-known manufacturers) 
to your requirements 


7-14 DAYS 


DELIVERY 


A.|.D. APPROVED 


METER REPAIRS 
by 
SPECIALISTS 


Phone: Prompt and 
HOP 1408 Efficient 
Service 


INSTRUMENTS ELECTRICAL CO. 


107 Newington Causeway, London, S. 
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NEW G.E.C.,S.T.C. AND ‘“‘WESTALITE” 
SELENIUM RECTIFIERS. Largest L.T. 
range in Great Britain. ONLY Makers’ 
gee GOODS supplied NOT Surplus. 
S.T. & C. E.H.T. K3/15, 5/-; K3/45, 9/4; 
K3/ 50, 9/10; K3/100, ae; all post 4d. extra. 
ee CONNECTED FULLWAVE. 


ah , 13/4; 1.5 a. 26/6; 3 a., 30/6; 4 a., 
38/-; 38) 6; all pom - 33 v. | a., 22/9; 
1.5 a., > i. Fe 3H , 68/-; all post 1/6. 
S4v. | a., 33/-; |. Ma Toe 2a. 74/-; 3 a. 74/-; 


5a. 97/-; 72 v. | a. 2 aD 15a. 78/-; 2 a. 95/-; 
3 a. 95/-; 5 a. 124/- ; 100 v. | a. 68/-3 1.5 a. 
W2/-; 2 a. 134/-; 3 a. "134/-; 5 a. 180/-, all post 
2I/-. 

BRIDGE CONNECTED WITH iin. 
SQUARE COOLING FINS !7 v. 6 a. 
53/7; 10 a. 61/-; post 2/6. 

BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED or 7iin. SQUARE 
COOLING FINS. Both types, same price. 
17 v. 20 a. 120/-; 30 a. 172/-; 50 a. 280/-; 33 v. 
6 a. 89/-; 10 a. 102/-; 20 a. 202/6; 54 v. 6 a. 
124/-; 10 a. 144/-; 72 v. 6 a. 160/-; 10 a. 186/-; 
100 v. 6 a. 227/6; 10 a. 270/-; all post 3/-. 
“WESTALITE” (BRIDGE) 12-15 v. D.C. 
0.6 a. 12/-; 1.2 a. 30/-; 2 a. 32/6; 5 a. 37/6; 
1.0. 64/6; 20 a. 117/6; 30 a. 171/-; 50 a. 278/-; 
24 v. 1.2 a. 30/-; 5 a. 60/-; 10 a. 109/6; 20 a. 
208/-; 36 v. 1.2 a. 47/6; 5 a. 82/6; 10 a. 154/6; 
100 v. 1.2 a. 82/6; 2.5 a. 154/6; 5 a. 195/6; 
10 a. 391/-. All post extra 1/6-3/6. E.H.T. 
Rects. 14D.134, 25/-; 36 E.H.T. 60 35/10, post 
4d. | ma. AC/DC meter, rects. 14/6. 


“G.E.C.”” (BRIDGE). 6 and 12 v. D.C. 
| a. 7/6; 1.5-2 a. 8/6; 2.5 a. 11/9; 3 a. 14/9; 
4-5 a. 16/6; 6 a. 23/6; 10 a. 34/-; 14 ., 42/-, 
24 v. | a. 12/6; 1.5 a. 14/3; 2 a. 15/6; 3 a. 
26/-; 4 a. 29/6; 6 a. 36/6; 10 a. 75-/; other 
sizes Post, under £1 add I/- over £I add 1/6. 


Wholesale and Retail 


T. W. PEARCE 
66 Great Percy Street, London, W.C.1 


Off Pentonville Road. Between King’s Cross ani Anzej 


ments and breakfasts.—Write Hans House, 16, 
Hans Road, London, S.W.3. Tel. Kensington 
3764. (7845 


TUITION 
OTHING succeeds like success! What we 
have done a thousand times we can do again 
for you—see the B.N.R.S. advt. page 122. [0172 
Team at home for a better position or a 
new hobby.—We offer comprehensive modern 
home tuition courses covering over 100 careers 
and hobbies; practical equipment supplied 
with many courses.—Write for free brochure, 
stating subject of interest, to E.M.I. Insti- | 
tutes, Dept. WW39, London, W.4. ees 1 
with H.M.V.) {018 
-M.1.P.R.E.—for details of suitable ye 
courses (only a limited number of students 
accepted), send for free syllabus of instruc- 
tional text; I.P.R.E., conditions of membership 
booklet 1/-; ‘‘ The Practical Radio Engineer,” | 
journal, sai nple copy 2/3; 6,000 alignment peaks | 
for superhets, 6/-.—All post free from Secre- 
tary, I.P.R.E., 20, Fairfield Rd., London, N.8. 
REE!—Brochure giving details of home 
study training in radio, television and all | 
branches of electronics; courses for the hobby 
enthusiast, or for those aiming at_ the 
A.M.Brit.ILR.E., City and Guilds, R.T.E.B., 
and other professional examinations; train 
with the college operated by Britain’s largest 
——— organisation; moderate fees.—Write 
0 E.M.I, Institutes, Dept. WW28, London, W.4. | 
OUTHAMPTON TECHNICAL COLLEGE; 
transfer of full-time technical courses from 
the University ot Southampton; a two year 
full-time day course in elecommunication | 


pares candidates for the Intermediate, Final 
and Full Technological Certificate Examina- 
tions of the City and Guilds of London Insti- 
tute; it includes Physics for candidates who | 
wish in addition to obtain full exemption from | 
the Graduateship Examination of the British | 
Institution of Radio Engineers; the next course | 
commences in September, 1958: application | 
form and further particulars may be obtained 
from the Registrar, Southampton Technical | 
College, St. Mary St., Southampton [7784 
BUSINESS & PROPERTY 
USINESS for sale. Wholesale, electrical, T.V 
radio receivers, and all components. Stock 
and good agencies, including freehold site and 
building. ye London.—Box. W.581, Harwood 


Press, West St., Harrow {7816 
HOTELS AND ACCOMMODATION 
ADIO SHOW. When visiting London for 


| 
the Radio ,S, or at any other time, | 
stay at Hans House. Private suites comprising é | 
bedroom, sitting-room, bathroom and telephone, 
trom 24 -*. daily, 15 gns, weekly, for apart- 


CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 


To ‘Wireless World’’ Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E./ 
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


@ RATE: 7- ‘for TWO LINES. 3/0 


every Additiona 
Line. Average six words per line. 


Name and address to be included in charge i! used 


in advertisement. 


Cheques etc., payable to Wiffe & Sons Ltd and 
Co” 


crossed 


€ 
@ Box No. Allow two words, plus I/- 
e 
i] 


Press Day, Thursday May 29th or July 1958 issue. 


NORTHERN POLYTECHNIC 


SESSION 1958/9 
COURSES IN APPLIED PHYSICS 


DIPLOMA COURSE 

in the PHYSICS AND TECH- 

NOLOGY of ELECTRONICS. 

SANDWICH COURSE leading 
to the Dipioma in Techno- 
logy (Dip.Tech.) and Gradu- 
ateship of the Institute of 
Physics (Grad.Inst.P.). 

PART-TIME COURSE lead- 
ing to Graduateship of the 
Institute of Physics. 

NATIONAL CERTIFICATES 

IN APPLIED PHYSICS 

Ordinary National Certificate 
Course available to students 
of 16 and over. 

Higher National Certificate 

Course available to students 
with O.N.C. or with suitable 
passes in G.C.E. 
Students taking the H.N.C. 
course at the Northern Poly- 
technic can proceed to com- 
plete the College Diploma 
course and qualify in this way 
for Grad.Inst.P. 

Enquiries should be addressed 

to the Head of the 

Department of Physics, 
Northern Polytechnic, 
Holloway Road, London, N.7. 
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TEST 


INSTRUMENTS 


Features: High insulation resistance ; low dielectric absorption ; 
capacity and power factor vary only slightly over wide frequency 
range ; excellent long-time stability. 


Capacity Range: 0.001 uF to 1.11 uF in steps of 0.001 uF. The 
three decades are in steps of 0.001, 0.01 and 0.1 uF. 


Working Voltage: 350v.D.C. Test Voltage: 700v. D.C. 


Accuracy: Better than + 1% at 20°C at I k/Cs. 
closer tolerance can be produced if required. 


Decades with 
Power Factor: Better than 0.0005 in the audio-frequency range. 


Insulation Resistance: Better than 500,000 MQ, at 350 volts 
at 20°C. 


REFORMING & LEAKAGE 


WIRELESS WORLD 


PLASTIC FILM 
DECADE 
CONDENSER 


Requirements for more accurate measurements 
and the demand for standard condensers with very 
high insulation resistance and excellent power 
factor have created a need for this new product. 
It is particularly useful in research and develop- 
ment work on computors and integrator circuitry 
and low level A.C. amplifiers. Stability of capacity 
and constancy of power factor as a function of 
frequency also make it extremely useful in measur- 
ing circuits, and as a component in filters and 
tuned circuits. 

Condenser elements are non-inductively wound 
and heat cycled and so stabilized. The plastic film 
is specially purified high-molecular weight poly- 
styrene, having high IR and freedom from 
polarization. 

New, very low capacity switches, together with 
high-grade moulded polythene terminations ensure 
high performance under the most stringent 
conditions. 

The 0.001 uF decade employs ten separate 
condenser units, while the two larger decades are 
made up of four units whose capacities are in the 
ratio of 1:2:3:4 being connected in parallel 
combinations ; PRICE £52 (strictly nett) 
Write for leaflet 


TEST LR An electrolytic condenser which 


has been in store (or out of use) 
for six months or more will initially pass a high 
leakage current when its working voltage is applied. 
This Test Instrument has been produced to make 
possible the reforming of such condensers to their 
normal value. It can also be used for leakage 
measurements. 


Specification 
Mains input: 110, 220, 230, 240V at 50/60 cycles. 
Output: 2 Voltage Ranges, 0- 100V, 0-700V. 
Current rating: 100 mA. D.C. 
The voltages are continuously variable over both ranges, 
with a voltmeter calibrated 0-100V D.C. and a second 
range 0-1 kV. D.C. 
Current meter: with 3 ranges: 0-1 mAD.C., 0-10 mAD.C., 
0-100 mA D.C. 


PRICE £65 (strictly nett) 
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Now ready ! 


A SPECIAL ALLOY AVAILABLE ONLY 


Simplified Explanation: 


In soldering with 
straight tin/lead 


° Tin/Lead/Copper Solder 
In soldering with new | 
SAVBIT ALLOY... 


Copper Tip 


Dp 
D 


During Soldering 
Molten Tin/Lead/Copper 


P= 


ebsorbs tip metal to saturation... 


Molten Tin/Lead/Copper 


Ss 
: Cepper-saturated SAVBIT solder... cannet borrow copper from the iron... 


Copper Tip 


Copper Tip 


After Soldering 


Tin/Lead/Cogper Joint Copper Tip 


and wears out tip rapidly! 


1 Tin/Lead/Copper Jomnt Copper Tip 
! . 

! 

: which receives hardly any wear. 


THIS EXPLAINS HOW.SAVBIT ALLOY STOPS THE WEARING OUT OF COPPER TIPS 


, years ago, Multicore introduced a 
special alloy for soldering silver-plated 
ceramics, containing a 2% silver content, 
so that it would not absorb silver from the 
ceramic. The same patented principle has 
now been applied to prevent the copper of 
soldering iron tips being absorbed into solder 
alloys! Until now, incorporation of copper 
in a solder alloy to more than 0.3% of the 
tin content was discouraged, since it was 
believed that copper might slow the flow of 
solder in making seams. An extensive inves- 
tigation under actual working conditions 
on television assembly lines has now proven 
that a copper-loaded alloy does not effect 
the speed of soldering, when making the 
joints which form 98% of the soldering 
processes in the bly and 

of all eiectronic equipment. 


WEAR OF COPPER TIPS 


Most gi have p d that the 
wear of copper soldering iron tips used on 


assembly lines was caused by (1) oxidation 
of the copper due to heat, (2) attack of the 
flux on the copper bit, and (3) absorption 
of the copper from the tip into the tin of the 
solder alloy. However, these investigations 
have proven conclusively that reasons (1) 
and (2) are not the explanation. 

On the other hand, comparative tests be- 
tween Ersin Multicore Solder with the new 
SAVBIT copper-loaded alloy, and solders 
containing pure tin/lead alloys have indica- 
ted that a reduction of about 9/10 in tip 
wear can be achieved by the use of SAVBIT 
ALLOY! It is a fact that the tip of an iron 
which needs resurfacing after 1,000 joints 
with normal tin/lead alloys can last for 
10,000 or more similar joints before requir- 
ing resurfacing, using Ersin Multicore 
SAVBIT ALLOY. (See illustration.) There- 
fore, it is hardly necessary to emphasize the 
great economies that can be effected in 
soldering iron maintenance by using this 
new alloy. Equally important, a higher 


SAVBIT ALLOY has been impressively proven on the 
assembly lines of England's greatest manufacturers. We 
wil’ be pleased to furnish testimonials. 

Address U S A inquiries on compony letterhead to Dept MS167 
MULTICORE SALES CORPORATION 


PORT WASHINGTON, N. Y. 


Conadion inquires 
CHARLES W. POINTON LID. 


Inquiries regarding other territories: 
AVLTICORE SOLDERS LTD. 


6 Alcine Ave., Terente, Conede Hemel Hempstead tert: England 


Technical Information. 


Available on 
7 lb. and 1 Ib. 
reels in 14, 16 
and 18 s.w.g. 
Bulk prices 
on applica- 
tion. Please 
write for 


SAVBIT FOR 
SERVICE ENGINEERS 
Approx. 170ft. 
of 18s.w.g. on 
a reel. 
in a carton, 


15/- each 
a 


tins cont 


Sa 
Se 


Packed 


SAVBIT 
CARTONS 


SE 5/- each (subject) 


standard of soldering is guaranteed through- 
out the life of the iron, because it stays in 
first class condition much longer! 


CHARACTERISTICS AND SPECIFICATIONS 


SAVBIT ALLOY is now available in Ersin 
Multicore 5-core solder, containing non- 
corrosive extra-fast Ersin Flux, in 14, 16 
and 18 gauge. 

MELTING POINT: Virtually the same as 
standard tin/lead alloys. 

EILECTRICAL CONDUCTIVITY, TENSILE AND 
SHEAR STRENGTH: No appreciable difference 
between savait and normal tin/lead alloys. 
Strength of savait slightly greater 


fs IMPORTANT 


SAVBIT is one of a number of alloys 
developed for the Industry by Multi- 
core. In addition to SAVBIT, Ersin 
Multicore, the world’s finest cored 
solder, is also available in all the 
standard tin/lead alloys and diame- 
ters, in 1 Ib. cartons and 7 Ib. reels. 
Multicore contains 5 cores of exclu- 
sive, high speed, non-corrosive Ersin 
Flux. This great.solder, so widely- 
imitated, has never been equalled for 
speed of operation, effective preven- 
lowest confor aupertor rin 


lowest cost for superior results. 


Bib WIRE 
STRIPPER 
AND CUTTER 
3/6 each (subject). 


JUNE, 19585 


Bib RECORDING TAPE SPLICER 


Cat. Ref. 
“CISAVI4 | 14 | 
CISAVI6 | 16 t 
CISAVI8 | 18 |_ 


S.W.G.} | App. L’gth. 


For the professional and 
amateur recording — 
enthusiasts. __ 

18/6 each ta 
(subject). 


MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636) 
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